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FOREWARD

The Annual Tropical
prepared by the staff of
Warninq Center (JTWC), a

Cyclone Report is
the Joint Typhoon
combined USAF/USN

organi~ation operating under the command of
the Commanding Officer, U. S. Naval
Oceanography Command Center/ Joint Typhoon
Warning Center, Guam. JTWC was established
in April 1959 when USCINCPAC directed
USCINCPACFLT to provide a single tropical
cyclone warning center for the western
North Pacific region. The operations of
JTWC are guided by CINCPACINST 3140.1
(series).

The mission of the Joint Typhoon Warning
Center is multi-faceted and includes:

1. Continuous monitoring of all
tropical weather activity in the Northern and
Southern Hemispheres, from 180 degrees
longitude westward to the east coast of
Africa, and the prompt issuance of appropri-
ate advisories and alerts when tropical
cyclone development is anticipated.

2. Issuing warnings on all signifi-
cant tropical cyclones in the above area of
responsibility.

3. Determination of reconnaissance
requirements for tropical cyclone surveil-
lance and assignment of appropriate prior-
ities.

4. In depth post-storm analysis of
all tropical cyclones occurring within the
western North Pacific and North Indian Oceans
for publication in this report.

5. Cooperation with the Naval
Environmental Prediction Research Facility,
Monterey, California, on the operational
evaluation of tropical cyclone models and
forecast aids, and the development of new
techniques to support operational forecast
scenarios.

Satellite imagery used throughout this
report represents data obtained by the
tropical cyclone satellite surveillance
network. The personnel of Detachment 1,

lWW, colocated with JTWC”at Nimitz Hill,
Guam, coordinate the satellite acquisitions
and tropical cyclone surveillance with the
following units:

Det 5, lWW, Clark AB, RP

Det 8, lWW, Kadena AB, Japan

Det 15, 30WS, Osan AB, Korea

Det 4, lWW, Hickam AFB, Hawaii

Air Force Global Weather Central,
Offutt AFB, Nebraska

In addition, the Naval Oceanography Command
Detachment, Diego Garcia, and DMSP equipped
U.S. Navy aircraft carriers have been
instrumental in providing vital satellite
position fixes of tropical cyclones in the
Indian Ocean.

Should JTWC become incapacitated, the
Alternate Joint Typhoon Warning Center
(AJTWC) located at the U. S. Naval Western
Oceanography Center, Pearl Harbor, Hawaii,
assumes warning responsibilities. Assistance
in determining satellite reconnaissance
requirements, and in obtaining the resultant
data, is provided by Det 4, lWW, Hickam APB,
Hawaii.

A special thanks is extended to the men
and women of: 27th Information Systems
Squadron, Operating Location C, for their “
continuing support by providing high quality
real-time satellite imagery; the Pacific
Fleet AQdio-Visual Center, Guam, for their
assistance in the reproduction of satellite
and graphics data for this report; to the
Navy Publications and Printing Service
Branch Office, Guam, for their efforts to
meet publication deadlines; and to Mrs.
Patricia G. Lizama for her patience and
perseverance in typing the many drafts and
final manuscript of this report. A special
thanks is also extended to SSGT Charles B.
Siniff Jr. for gridding the numerous
satellite pictures used in this report.

NOTE : Appendix V contains information on
how to obtain Dast issues of the
Annual Tropicai Cyclone Report
(titled Annual Typhoon Report
prior to 1980).
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CHAPTER I - OPERATIONAL PROCEDURES

1.GENERAL

The Joint Typhoon Warning
provides a variety of routine
organizations within its area
bility, including:

Center (JTWC)
services to the
of responsi-

a. Significant Tropical Weather Adviso-
ries: issued daily, this product describes
all tropical disturbances and assesses their
potential for further development during the
advisory period;

b. Tropical Cyclone Formation Alerts:
issued when synoptic, satellite and/or
aircraft reconnaissance data indicates
development of a significant tropical cyclone
in a specified area is likely;

Tropical Cyclone Warnings: issued
peri~dically throughout each day for signi-
ficant tropical cyclones, giving forecasts
of position and intensity of the system; and

d. Prognostic Reasoning Messages:
issued twice daily for tropical storms and
typhoons in the western North Pacific; these
messages discuss the rationale behind the
most recent JTWC warnings.

The recipients of the services of JTWC
essentially determine the conte~t of JTWC*S
products according to their ever-changing
requirements. Therefore, the spectrum of
routine services is subject to change from
year to year. Such changes are usually the
result of deliberations held at the Annual
Tropical Cyclone Conference.

2. DATA SOURCES

a. COMPUTER PRODUCTS:

A standard array of synoptic-scale
computer analyses and prognostic charts are
available from the Fleet Numerical Oceano-
graphy Center (FLENUMOCEANCEN) at Monterey,
California. These products are provided to
JTWC via the Naval Environmental Data
Network (NEDN).

b. CONVENTIONAL DATA:

This data set is comprised of land-based
and shipboard surface and upper-air observa-
tions taken at or near synoptic times, cloud-
motion winds derived twice daily from
satellite data, and enroute meteorological
observations from commercial and military
aircraft (AIRSPS)within six hours of
synoptic times. Conventional data charts are
prepared daily at 00002 and 12002 using hand-
and computer-plotted data for the surface/
gradient and 200 mb (upper-tropospheric)
levels. In addition to these analyses,
charts at the 850, 700, and 500 mb levels are
computer-plotted from rawinsonde/pibal
observations at the 12-hour synoptic times.

c. AIRCRAFT RECONNAISSANCE:

Aircraft weather reconnaissance data are
invaluable for locating the position of the
center~f developing systems and essential
for the accurate determination of numerous
parameters, including;

- maximum surface and flight level wind
- minimum sea-level pressure
- horizontal surface and flight level
wind distribution

- eye/center temperature and dewpoint

In addition wind and pressure-height data
at the 500 and/or 400 mb levels, provided by
the aircraft while enroute to, or from fix
missions, or during dedicated synoptic-scale
flights, provide a valuable supplement to the
all too sparse data fields of JTWCCS area of
responsibility. A more detailed discussion
of aircraft weather reconnaissance is
presented in Chapter II.

d. SATELLITE RECONNAISSANCE:

Meteorological satellite data obtained
from the Defense Meteorological Satellite
Program (DMSP) and National Oceanic and
Atmospheric Administration (NOAA) space-
craft played a major role in the early
detection and tracking of tropical cyclones
in 1984. A discussion of the role of these
programs is presented in Chapter II.

e. RADAR RECONNAISSANCE:

During 1984, as in previous years, land-
based radar coverage was utilized extensively
when available. Once a tropical cyclone
moved within the range of land-based radar
sites, their reports were essential for
determination of small scale movement. Use
of radar reports during 1984 is discussed in
Chapter II.

3. COMMUNICATIONS

a. JTWC currently has access to three
primary communications circuits.

(1) The Automated Digital Network
(AUTODIN) is used for dissemination of
warnings, alerts and other related bulletins
to Department of Defense installations.
These messages are relayed for further
transmission over U.S. Navy Fleet Broadcasts,
and U.S. Coast Guard CW (continuous wave
Morse Code) and voice broadcasts. Inbound
message traffic for JTWC is received via
.AUTODIN addressed to NAVOCEANCOMCEN GUAM,
JTWC GUAM, or DET 1 lWW NIMITZ HILL GU.”

(2) The Air Force Automated Weather
Network (AWN) provides weather data to JTWC
through a dedicated circuit from the
Automated Digital Weather Switch (ADWS) at
Hickam AFB, Hawaii. The ADWS selects end
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routes the large volume of meteorological
reports necessary to satisfy JTWC require-
ments for the right data at the right time,
Weather bulletins prepared by JTWC are
inserted into the AWN circuit via the NEDS
and the Nimitz Hill Naval Telecommunications
Center (NTCC) of the Naval Communications
Area Master Station Weetern Pacific.

(3) The Naval Environmental Data
Network (NEDN) is the communications link
with the computers at FLENUMOCEANCEN. JTWC
is able to receive environmental data from
FLENUMOCEANCEN and to access the computers
directly to execute numerical techniques.

b. The Naval Environmental Display
Station (NEDS) has become the backbone of
the JTWC communications system. It is the
terminal that provides a direct interface
with the NEDN and AWN circuits, and is
capable of preparing messages for indirect
AUTODIN transmission. The NEDS also
provides a means for the Typhoon Duty
Officer (TDO) to request forecaet aids which
are processed on the FLENUMOCEANCEN
computers and transmitted to the TDO over
the NEDN circuit.

4. ANALYSES

A composite surface/gradient level
(3000 ft (915 m)) manual analysis of the
JTWC area of responsibility is accomplished
on the 00002 and 1200Z conventional data.
Analysis of the wind field using streamlines
is stressed for tropical and subtropical
regions. Analysis of the pressure field is
accomplished routinely by the Naval
Oceanography Command Center (NOCC)
Operations watch-team and is used by JTWC in
conjunction with their analysis of the
tropical wind fields.

A composite upper-tropospheric manual
streamline analysis is accomplished daily
utilizing rawinsonde data from 300 mb
through 100 mb, winds derived from cloud
motion analysis, and AIREPS (taken plus or
minus 6 hours of chart valid time) at or
above 29,000 feet (8,839 m). Wind and
height data are used to generate a represen-
tative analysis of tropical cyclone outflow
patterns, mid-latitude steering currents,
and features that may influence tropical
cyclone intensity. A1l charts are hand-
plotted in the tropics to provide all
available data as soon as possible to the
T’DO. Theee charts are augmented by computer-
plotted charts for the final analysis.

Computer plotted charts for the 850, 700,
and 500 mb levels are available for stream-
line and/or height-change apalysis from the
0000Z and 1200Z data base. Additional
sectional charts at intermediate synoptic
times and auxilary charts such as station-
time plot diagrams and pressure-change
charts are also analyzed during periods of
significant tropical cyclone activity.

5. FORECAST AIDS

The following objective techniques were
employed in tropical cyclone forecasting
during 1984 (a description of these tech-
niques is presented in Chapter IV) :

a. MOVEMENT

(1) 12-HOUR EXTRAPOLATION

(2) CLIMATOLOGY

(3) TPAC (Extrapolation and
Climatology Blend)

(4) TYAN78 (Analog)

(5) COSMOS (Model Output
Statistics)

(6) OTCM (Dynamical Model)

(7) NTCM (Nested Grid Dynamical
Model )

(8) TAPT (Empirical)

b. INTENSITY

(1) THETA E (Empirical)

(2) DVORAK (Empirical)

(3) CLIMATOLOGY

(4) WIND RADIUS (Analytical)

6. FORECAST PROCEDURES

a. INITIAL POSITIONING

The warning position is the best
estimate of the center of the surface circul-
ation at synoptic time. It is estimated
from an analysis of all fix information
received up to one and one-half hours after
synoptic time. This analysis is based on a
semi-objective weighting of fix information
based on the historical accuracy of the fix
platform and the meteorological features
used for the fix. The interpolated warning
position reduces the weighting of any single
fix and results in a more consistent
movement and a warning position that is more
representative of the larger-scale circula-
tion. If the fix data is not available due
to reconnaissance platform malfunctions or
conununication problems, synoptic data or
extrapolation from previous fixes are used.

b. TRACK FORECASTING

A preliminary forecast track is developed
based on an evaluation of the rationale
behind the previous warning and the guidance
given by the most recent set of objective
techniques and numerical prognoses. This
preliminary track is then subjectively modi-
fied based on the following considerations:

2



(1) The prospects for recurvature
or erratic movement are evaluated. This
evaluation is based primarily on the present
and forecast positions and amplitudes of the
middle-tropospheric, mid-latitude troughs
and ridges as depicted on the latest upper-
air analysis and numerical forecasts.

(2) Determination of the best steer-
ing level is partly influenced by the
maturity and vertical extent of the tropical
cyclone. For mature tropical cyclones
located south of the subtropical ridge,
forecast changes in speed of movement are
closely correlated with anticipated changes
in the intensity or relative position of the
ridge. When steering currents are relatively
weak, the tendency for tropical cyclones to
move northward due to internal forces is an
important consideration.

(3) Over the 12- to 72-hour forecast
period, speed of movement during the early
forecast period is usually biased towards
persistence, while the subsequent forecast
periods are biased toward objective tech-
niques. When a tropical cyclone moves pole-
ward, and toward the mid-latitude steering
currents, speed of movement becomes increas-
ingly more biased toward a selective group of
objective techniques capable of estimating
significant increases in speed of movement.

(4) The proximity of the tropical
cyclone to other tropical cyclones is closely
evaluated tc determine if there is a pos-
sibility of interaction.

A final check is made against
climatology to determine whether the fore-
cast track is reasonable. If the forecast
deviates greatly from one of the climatolo-
g~cal tracks, the forecast rationale may be
reappraised.

c. INTENSITY FORECASTING

In this parameter, heavy reliance is
placed on intensity trends from aircraft
reconnaissance reports, wind and pressure
data from ships and land stations in the
vicinity of the tropical cyclone, the
Dvorak satellite empirical model and
climatology. An evaluation of the entire
synoptic situation is made, including the
location of major troughs and ridges, the
@osition and intensity of any nearby
tropical upper-tropospheric troughs (TUTT’S),
the vertical and horizontal extent of the
tropical cyclone’s circulation and the
~xtent of the associated upper-level
Outflow pattern. An essential element
a~fecting each intensity forecast is the
accompanying forecast track and the
influence of environmental parameters along
that track, such as terrain influences,
ver’$icalwind shear, and the existence of
an extratropical environment.

OnCe the forecast intensities have been
derived, the horizontal distribution of
surface winds (winds greater than 30-, 50-,

and 100-knots) is determined. The most
recent wind radii and associated asymmetries
are deduced from all available surface
wind observations and reconnaissance
aircraft reports. Based on the current
surface wind distribution, ~reliminary
estimates of future wind radii are provided
by an empirically derived objective
technique. These estimates may be
subjectively modified based upon the
anticipated interaction of the tropical
cyclone’s circulation with forecast
locations of large-scale wind regimes and
significant landmasses. Other factors
including the tropical cyclone’s speed of
movement and possible extratropical
transition are considered.

7.WARNINGS

Tropical cyclone warnings are issued
when a closed circulation is evident and
maximum sustained winds are forecast to
increase to 34 knots (18 meters per second)
within 48 hours, or if the tropical cyclone
is in such a position that life or property
may be endangered within 72 hours. Warnings
may also be issued in other situations if
it is determined that there is a need to
alert military or civil interests to
conditions which may become hazardous in a
short period of time.

Each tropical cyclone warning is
numbered sequentially and includes the
following information: the position of the
surface center; estimate of the position
accuracy and the supporting reconnaissance
(fix) platforms; the direction and speed of
movement during the past six hours; and the
intensity and radial extent of surface winds
over 30-, 50-, and 100-knots, when
applicable. At forecast intervals of 12-,
24-, 48-, and 72-hours, information on the
tropical cyclone’s anticipated position,
intensity and wind radii are also provided.
Starting on 1 July 1984, vectors indicating
the mean direction and mean speed between
forecast positions were also included in all
warnings.

Warnings in the western North Pacific
and North Indian Ocean are issued every six
hours valid at standard times (00002, 06002,
12002, and 18002). All warnings are
released to the communications network no
earlier than synoptic time and no later than
synoptic time plus two and one-half hours so
that recipients will have a reasonable
expectation of having all warnings “in hand-
by synoptic time plus three hours (0300Z,
0900z, 1500z, and 21OOZ).

Warning forecast positions are later
verified against the corresponding “best
track” positions (obtained during detailed
post-storm analysis to determine the actual
path of the cyclone). A summary of the
verification results from 1984 is presented
in Chapter IV.
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8. PROGNOSTIC REASONING MESSAGES

For tropical storms and typhoons in the
western North Pacific Ocean, prognostic
reasoning messages are transmitted following
the 00002 and 12002 warnings, or whenever
the forecast reasoning is no longer valid.
This plain language message is intended to
provide meteorologists with the reasoning be-
hind the latest JTWC forecast.

In addition to this message, prognostic
reasoning information applicable to all
customers is provided in the remarks section
of warnings when significant forecast
changes are made or when deemed appropriate
by the TDO.

9.TROPICALCYCLONE
FORMATION ALERT

Tropical Cyclone Formation Alerts
(TCFAS) are issued whenever interpretation
of satellite imagery and other meteorological
data indicates that the formation of a
significant tropical cyclone is likely.
These formation alerts will specify a valid
period not to exceed 24 hours and must

either be cancelled, reissued, or superseded
by a tropical cyclone warning prior to the
expiration of the valid time.

10.SIGNIFICANT TROPICAL
WEATHER ADVISORY

This product contains a general, non-
technical description of all tropical dis-
turbances in the JTWC area of responsibility
and an assessment of their potential for
further (tropical cyclone) development. In
addition, all tropical cyclones in warning
status are briefly discussed. This message
is issued at 06002 daily and is valid for a
24 hour period. It is reissued whenever the
situation warrants. For each suspect area,
the words “poor”, “fair”, and “good” will be
used to describe the potential for further
development. “Poor” will be used to describe
a tropical disturbance that is not expected
to require a TCFA during the advisory period;
“Fair” will be used to describe a tropical
disturbance that is currently not covered by
a TCFA, but for which it is likely that a
TCFA will be issued during the advisory per-
iod; and “Good” will be used when the tropi-
cal disturbance is covered by a TCFA.

4



CHAPTER 11- RECONNAISSANCE AND FIXES

1. GENERAL

The Joint Typhoon Warning Center depends
on reconnaissance to provide necessary,
accurate, and timely meteorological
information in support of each warning. JTWC
relies primarily on three reconnaissance
platforms: aircraft, satellite, and radar.
In data rich areas synoptic data are also
used to supplement the above. Optimum
utilization of all available reconnaissance
resources is obtained through the Selective
Reconnaissance Program (SRP); various factors
are considered in selecting a specific
reconnaissance platform including capabili-
ties and limitations, and the tropical
cyclone’s threat to life and property both
afloat and ashore. A summary of reconnais-
sance fixes received during 1984 is included
in Section 6 of this chapter.

2. RECONNAISSANCE AVAILABILITY

a. Aircraft

Aircraft weather reconnaissance for the
JTWC is performed by-the 54th Weather
Reconnaissance Squadron (54th WRS) located at
Andersen Air Force Base, Guam. The 54th WRS
is presently equipped with six WC-130
aircraft and, from July through October, is
augmented by three additional aircraft from
the 53rd WRS, Keesler Air Force Base,
Mississippi, bringing the total number of
available aircraft to nine. The JTWC
reconnaissance requirements are provided
daily to the Tropical Cyclone Aircraft
Reconnaissance Coordinator (TCARC), who
marries the tasking from the JTWC with the
available airframes from the 54th WRS.

As in previous years, aircraft
reconnaissance provided direct measurements
of height, temperature, flight-level wi?ds,
sea-level pressure, estimated surface wln~s
(when observable), and numerous additional
parameters. The meteorological data are
gathered by the Aerial Reconnaissance Weather
Officer (~WO) and dropsonde operators of
Detachment 3, 1st Weather Wing who fly with
the 54th WRS. These data provi#e the Typhoon
Duty Officer (TDO) with indications af
changing tropical cyclone characteristics,
radii of associated winds and current
tropical cyclone position and intensity.
Another important aspect is the availability
of the data for research on tropical cyclone
analysis and forecasting.

b. Satellite

Satellite fixes from USAF/USN ground
sites and USN ships provide day and night
coverage in the JTWC area of responsibility.
Interpretation of this satellite imagery
provides tropical cyclone positions and
estimates of current and forecast intensities
through the Dvorak technique.

Land radar provides positioning data on
well developed tropical cyclones when in the
proximity (usually within 175 nm (324 km))
of the rqdar sites in the Philippines,
Taiwan, IfongKong, Japan, South Korea,
Kwajalein, and Guam.

d. Synoptic

In 1984 JTWC also determined tropical
cyclone positions based on the analysis of
the surface/gradient level synoptic data.
These positions were helpful in situations
where the vertical structure of the tropical
cyclone was weak or accurate surface
positions from aircraft or satellite were
not available.

3. &RJw;REcoNNAlssANcE

During the 1984 tropical cvclone
season, the JTWC levied ~10 .vor~ex fixes and
53 investigative missions of which 14 were
flown into disturbances which did not
develop. In addition to the levied fixes,
251 intermediate fixes were also obtained.
The average vector error for all aircraft
fixes received at the JTWC during 1984 was
12 nm (22 km).

Air”&raft reconnaissance effectiveness
is summarized in Table 2-1 using the
criteria set forth in CINCPACINST 3140.1
(series).

?ASLE2-1. AIRCSAFTRECONNAISSANCEEFFECTIVENESS!

NUMSEROF
EFFECTIVENESS LEVIEDFIXES PERCENT

;OMPLSTEDON TIME 202 96.1
lAF.LY 2 1.0

ATE 4 1.9

U SSED 2 1.0

TOTAL 210 100.0

LEVIEDVS. MISSEDFIXES

LEVIED MISSED PERCENT
iVERAGE1965-1970 507 10 2.0

1971 802 7.6
1972 624 1:: 20.2
1973 227 13 5.7
1974 358 30 8.4
1975 217 7 3.2
1976 317 11
1977 203 3 H
1978 29o 2 0.7
1979 289 14
1980 213 4 :::
1981 201 3 1.5
1982 276 17 6.2
1983 157 1.9
1984 210 : 1.0

c. Radar
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4.SATELLITE RECONNAISSANCE SUMMARY

The Air Force provides satellite
reconnaissance support to JTWC using imagery
from a variety of spacecraft. The tropical
cyclone satellite surveillance network
consists of both tactical and centralized
facilities. Tactical DMSP sites are located
at Nimitz Hill, Guam; Clark AB, Republic,of
the Philippines; Kadena AB, Japan; Osan AB,
Korea; and Hickam AFB, Hawaii. These sites
provide a combined coverage that includes
most of the JTWC area of responsibility in
the western North Pacific from near the
dateline westward to the Malay Peninsula.
JTWC relies on the Air Force Global Weather
Central (AFGWC) to provide covera9e over the
remainder of its area of responsibility
using stored satellite data. The Naval
Oceanography Command Detachment, Diego
Garcia, provides NOAA polar orbiting
coverage in the central Indian Ocean as a
supplement to this support. U. S. Navy
ships equipped for direct readout also
provided supplementary support.

AFGWC, located at Offutt AFB, Nebraska,
is the centralized member of the tropical
cyclone satellite surveillance network. In
support of JTWC, AFGWC processes stored
imagery from DMSP and NOAA spacecraft.
Imagery processed at AFGWC is recorded
onboard the spacecraft as it passes over the
earth. Later, these data are downlinked to
AFGWC via a network of command/readout sites
and communication satellites. This enables
AFGWC to obtain the coverage necessary to fix
all tropical systems of interest to JTWC.
AFGWC has the primary responsibility to
provide tropical cyclone surveillance over
the entire Indian Ocean, southwest Pacific,
and portions of the western North Pacific on
both sides of the dateline. Additionally,
AFGWC can be tasked to provide tropical
cyclone positions in the entire western North
Pacific as backup to coverage routinely
available in that reyion.

The hub of the network is Det 1, lww,
colocated with JTWC on Nimitz Hill, Guam.
Based on available satellite coverage, Det 1
coordinates satellite reconnaissance
requirements with JTWC and tasks the
individual network sites for the necessary
tropical cyclone fixes. Therefore, when a
position from a polar-orbiting satellite is
required as the basis for a warning, called
a “levied fix”, a dual-site tasking concept
can be applied. Under this concept, two
sites are tasked to fix the tropical cyclone
from the same satellite pass. This provides
the necessary redundancy to virtually
guarantee JTWC a successful satellite fix on
the tropical cyclone. Using this dual-site
concept, the satellite reconnaissance network
is capable of meeting all of JTWCts levied
satellite fix requirements.

The network provides JTWC with several
products and services. The main service is
one of surveillance. Each site reviews its
daily satellite coverage for indications of
tropical cyclone development. If an area
exhibits the potential for development, JTWC
is notified. Once JTWC issues either a
formation alert or warning, the network is
tasked to provide three products: tropical
cyclone positions, intensity estimates, and
24-hour intensity forecasts. Satellite
tropical cyclone positions are assigned
position code numbers (PCN) depending on the
availability of geography for precise
gridding, and the degree of organization of
the tropical cyclone”s cloud system (Table
2-2). During 1984, the network provided
JTWC with a total of 1971 satellite fixes on
tropical systems in the western North’
Pacific. Another 184 fixes were made for
tropical systems in the North Indian Ocean.
A comparison of those fixes made on numbered
tropical cyclones in the western North
Pacific with their corresponding JTWC best
track positions is shown in Table 2-3.
Estimates of the tropical cyclone’s current
intensity and 24-hour intensity forecast are

?iuure 2-1.
POLAR ORBITERS FOR 1984

NOAA

NOAA

NOAA

6

7

8

(0727

(1529

17540 (F6Y(06

18541 (F7~( 10

(0737

2

0

LST)D

LST)A

LST)D

LST)A

LST)A

.

*

.

P

1ST = Local Sun Time
. . DMSP Spacecraft

+ . Operational
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made once each day by applying the Dvorak
technique (NOAA Technical Memorandum NESDIS
45 as revised) to visual imagery. A similar
technique using enhanced infrared imagery is
under development.

Four polar orbiters were available
throughout the season. Figure 2-1 shows
the status of operational polar orbiters.
NOAA 6 was reactivated a year after being
placed in standby mode (20 June 1983) to
compensate for the untimely loss of NOAA 8.
Although not shown NOAA 9 was successfully
launched on 12 December and should be of
benefit in 1985.

6. RADAR RECONNAISSANCE SUMMARY

Fourteen of the 30 significant tropical
cyclones in the western North Pacific during
1984 passed within range of land based radar
with sufficient cloud pattern organization
to be fixed. The land radar fixes that were
obtained and transmitted to JTWC totaled
510. Two radar fixes were obtained by
reconnaissance aircraft.

The WMO radar code defines three
categories of accuracy: good (within 10
(5nm)), fair (within 10 to 30 h (5 to
16 rim)),and poor ( within 30 to”50 km

km

(16 to 27nm)). This year 510 radar fixes
were coded in this manner; 167 were good,
156 were fair, and 187 poor. Compared to
the JTWC best track, the mean vector
deviation for land radar sites was 20 nm
(37 km). Excellent support through timely
and accurate radar fix positioning allowed
JTWC to track and forecast tropical cyclone
movement through even the most difficult
erratic tracks.

As in previous years, no radar reports
were received on North Indian Ocean tropical
cyclones.

TABLE 2-2. POSITION CODE NUNBERS

PCN NETHOD OF CENTER DETERMINATION/GRIDDING

1 EYE/GEOGRAPHY
2 EYE/EPHEMERIS

3 WELL DEFINED CC/GEOGRAPHY
4 WELL DEFINED CC/EPHENERIS

5 POORLY DEFINED CC/GEOGRAPHY
6 POORLY DEFINED CC/EPHENRRIS

6.TROPICALCYCLONE FIX DATA

A total of 2918 fixes on 30 western
North Pacific tropical cyclones and 193
fixes on four North Indian Ocean tropical
cyclones were received at JTWC. Table 2-4.
Fix Platform Summary, delineates the number
of fixes per platform for each individual
tropical cyclone. Season totals and
percentages are also indicated.

Annex A includes individual fix data
for each tropical cyclone. Fix data are
divided into-four c~teaories: Satellite.
Aircraft, Radar, and S$noptic. Those fixes
labeled with an asterisk (*) were deter-
mined to be unrepresentative of the surface
center and were not used in determining the
best tracks. Within each category, the
first three columns are as follows:

FIX NO. - Sequential fix number

TIME (Z) - GMT time in day, hours and
minutes

FIX POSITION - Latitude and longitude
to the nearest tenth of
a degree

TABLE 2-3. MEAN DEVIATION (NM) OF ALL SATELLITE DERIwD TROPICAL
CYCLONE POSITIONS FROM THE JTWC BEST TRACK POSITIONS.

1

WESTERN NORTH

1972-1983 AVERAGE

PCN (ALL SITES)

1 13.7
2

(1843)
17.3 (802)

3 20.3 (2691)
4 23.1 (999)
5 36.8
6

(4395)
40.9 (2298)

l&2 14.4 (2645)

3&4 20.9 (3690)

5&6 38.0 (6693)

TOTAL NUNBER
OF CASES (13028) (1191) (217) (128

NUMBER OF CASES (IN PARENTHESES).

PACIFIC OCEAN NORTH INDIAN OCEAN

1984 1980-1983 1984

(ALL SITES) (lUL SITES) (ALL SITES)

12.4 (119)
15.7 (97)
23.6 (259)
25.1 (134)
43.6 (317)
42.4 (265)

16.2 (27) 17.8 (13)
9.0 (4)“ 32.1 i3)”

21.8 (11) 19.0 (2)
21.8 (5) 136.0 (3)
33.1 (87) 36.5 (84)
35.1 (83) 62.7 (23)

13.9 (216) 15.5 (31) 20.5 (16)

24.1 (393) 26.3 (16) 89.2 (5)

43.0. (582) 32.2 (170) 42.2 (107

7



TABLE 2-4. FIX PLATFORN SUNNARY FOR 1984

FIX PLATFORM SUMNARY

WESTERN NORTH PACIFIC

TS VERNON
TS WYNNE
TY ALEX
TS BETTY
TY CARY
TY DINAH
TY ED
TS FREDA
TD 09W
TS GERALD
TY HOLLY
TD 12W
TY IRE
TS JUNE
TY RELLY
TS LYNN
TS MAURY
TS NINA
TY OGDEN
TY PHYLLIS
TS ROY
TS SUSAN
TD 23w
TY THAD
STY VANESSA
TY WARREN
TY AGNES
STY BILL
TY CLARA
TY DOYLE

(Olw)
(02W)
(03W)
(04W)
(05W)
(06W)
(07W)
(08W)
(09W)
(low)
(llW)
(12W)
(13W)
(14W)
(15W)
(16W)
(17W)
(18W)
(19W)
(20W)
(21W)
(22W)
(23W)
(24W)
(25W)
(26W)
(27W)
(28W)
(29W)
(30W)

AIRCRAFT

--
23
5

2;

::
5
2
9

21
2
33

1;
--
13
2
9

10
6

--

1:
27
22
19
46
28
24

SATELLITE

26
103
40
62
85
85
82
39
63
68
81

1;:
46
57
41
23

:;
37
26
26
11
60

114
112
108
163

1:;

RADAR

--
37
34
31
--
.-

102
12
--

1:;
--

::
--
--
--
2

--
--
--
--
--
--
13
12
4

44
--
.-

SYNOPTIC

--
3
3

--
--
--
--
--
--
3
1

--
3

--
--
2

--
--
--
--
--
--
--
--
--
1

--
--
2

--

TOTAL

26
166
82
95

114
113
203
56
65

132
220
21

184
67
68
43
36
38
51
47
32
26
12
74

154
147
131
253
123
139

---------------------- -------- ----------------------------------- ---------------------

TOTAL 417 1971 512 18 2918

% OF TOTAL
NR OF FIXES 14.3 67.6 17.5 .6 100.0

INDIAN OCEAN SATELLITE TOTALSmOPTIC

l!C OIA 18 --
l’C 02B

18
40 2

!l’C03B
42

37 40
I’C 04B 89 : 93

l’oTAL 184 9 193

% OF TOTAL
NR OF FIXES 95.3 4.7 100.0
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Depending upon the category, the remainder
of the format varies as follows:

a. Satellite

(1) ACCRY - Position Code Number
is used to indicate the accuracy of the fix
position. ~ ,!~,,or “2“ indicates relatively
high accuracy and a “5” or “6” relatively low
accuracy.

(2) DVORAK CODE - Intensity
evaluation and trend (Figure 2-2, Table 2-5).
(For specifics, refer to NOAA TM; NESDIS -
45).

(3) COMMENTS - For explanation of
abbreviations, see Appendix I.

(4) SITE - ICAO call sign of the
specific satellite tracking station.

b. Aircraft

(1) FLT LVL - The constant
pressure surface level, in millibars or
altitude, in feet, maintained durln9 the
penetration. The normal level flow in
developed tropical cyclones, due to turbu-
lence factors, is 700 mb. Low-level missions
are normally flown at 1500 ft (457 m).

(2) 700 MB HGT - Minimum height
of the 700 mb pressure surface within the
vortex recorded in meters.

(3) OBS MSLP - If the surface
center can be visually detected (e.g., in the
eye) , the minimum sea-level Pressure is
obtained by a dropsonde release above the
surface vortex center. If the fix is made
at the 1500-foot level, the sea level
pressure is extrapolated from that level.

(4) MAX-SFC-WND - The maximum
surface wind (knots) is an estimate made by
the ARWO based on sea state. This observa-
tion is limited to the region of the flight
path and may not be representative of the
entire tropical cyclone. Availability of
data is also dependent upon the absence of
undercast conditions and the presence of
adequate illumination. The positions of the
maximum flight level wind and the maximum
observed surface wind do not necessarily
coincide.

(5) MAX-FLT-LVL-WND - Wind speed
(knots) at flight level is measured by the
AN/APN 147 droppler radar system aboard the
WC-130 aircraft. This measurement may not
represent the maximum flight level wind
associated with the tropical cyclone because
the aircraft only samples those portions of
the tropical cyclone along the flight path.
In many instances, the flight path is
through the weak sector of the tropical
cyclone. In areas of heavy rainfall, the
doppler radar may track energy reflected
from precipitation rather than from the sea
surface, thus, preventing accurate wind
speed measurement. In obvious cases, such
erroneous wind data will not be reported.
In addition, the doppler radar system on
the WC-130 restricts wind measurements to
drift angles less than or equal to 27 degrees
if the wind is normal (perpendicular) to the
aircraft heading.

E)mmpl.: T3.W4.5+1w1.5@lms

F@uLe 2-i?. The cuma.tT-numbm& 3.5 but.tfw
CLLtwnt .in.ten.5.i,tg e&t.imRteh 4.5 Ieqiiziiatenzto
77 !LtI. The ctoud h@ttWl ha w>ened bq 1.5 T-
numbem &i.nm? tic pkev.ioti wztuatton cokkcted ’24
how IWLL@L. The ph (+) Ayko.t inchzta an—
expected fiewt.wL otj the wakening @tend oh vuy
.Li.ttte @fL#IwLweakening 0{ thetmpiua.t ujd.one
dwing tie next 24-hoti paiod.

?ABLE 2-5. MAXIMUM SUSTAINED WIND SPEED (lCT;
AS A FUNCTION OF DVORAK CI s FI
(CURRENT & FORSCAST INTENSI1’Y)
NIMBER AND MINIMUM SEA LEVEL
PRESSURE (MSLP)

!ROPICALCYCLONE
:NTENSITYNUMBER

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

WIND
SPEED

~25
25
25
25
30
35
45
55
65
77
90
102
115
127
140
155

MSLP
(NW PACIFIC)

1003
999
994
988
981
973
964
954
942
929
915
900

(6) ACCRY - Fix position accuracy.
Both navigational (OMEGA and LORAN) and
meteorological (by the ARWO) estimates are
given in nautical miles.

(7) EYE SHAPE - Geometrical
‘r~presentation of the eye based on the
aircraft radar presentation. The eye shape
is reported only if the center is 50 percent
or more surrounded by wall cloud.

(8) EyE DIAM/ORIENTATION -
Diameter of the eye in nautical miles. When
an elliptical eye is present, the lengths of
the major and minor axes and the orientation
of the major axis are respectively listed.
When concentric eye walls are present, each
diameter is listed.

c. Radar

(1) RADAR - Specific type of

9



platform (land, aircraft, or ship) utilized
for fix.

(2) ACC.RY- Accuracy of fix
position (good, fair, or poor) as given in
the WMO ground radar weather observation
code (FM20-V).

(3) EYE SHAPE - Geometrical
representation of the eye given in plain
language (circular, elliptical, etc.).

(4) EYE DIAM - Diameter of eye
given in kilometers.

(5) RADOB CODE - Taken directly
from WMO ground weather radar observation;
code FM20-v. The first group specifies the
vortex parameters, while the second group
describes the movement of the vortex center.

(6) RADAR POSITION - Latitude and
longitude of tracking station given in
tenths of a degree.

(7) SITE - WMO station number of
the specific trackimg station.

10



CHAPTER Ill - SUMMARY OF TROPICAL CYCLONES

1. WESTERN NORTH PACIFIC TROPICAL CYCLONES

During 1984, the western North Pacific
experienced the sixth consecutive year of
below average tropical cyclone activity.
Thirty tropical cyclones occurred in 1984,
one less than the annual average. Only
three significant tropical cyclones failed
to develop beyond the tropical depression
(TD) stage and eleven tropical storms (TS)
failed to reach typhoon intensity. Of the
16 tropical cyclones that developed to
typhoon (TY) intensity, two reached the
130 kt (67 m/s) intensity necessary to be
classified as super typhoons (STY). In the
western North Pacific, tropical cyclones
reaching tropical storm intensity or greater
are assigned names in alphabetical order

from a list of alternating male/female
names (refer to Appendix III). Table 3-1
provides a summary of key statistics for all
western North Pacific tropical cyclones.
Each tropical cyclone’s maximum surface wind
(in knots) and minimum sea level pressure
(in millibars) were obtained from best
estimates based on all available data. The
distance traveled (in nautical miles) was
calculated from the JTWC official best
tracks (see Annex A).

Table 3-2 through 3-5 provide further
information on the monthly and yearly
distribution of tropical cyclones and
statistics on Tropical Cyclone Formation
Alerts and Warnings.

TAsLE31.

TKQPKAL CYCLCNE

olwl-svEFNCN
Oiw Ts WYNNE
03WTYAIEX
04w TssElTY
05W’TYCARY
06W TY DINAH
07WTYED
omTS FREDA
D9W m 09W
lowm~
llw TY HOILY
12WTDEW
13WTY IKE
14W Is JuNE
MWTYKELLY
16wls LYNN
liw ’rsmum
18WTSN3NA
19w TY00XN
20W TY PnYIms
23.wTs2t3Y
2m % slEAN
2W TD 23W
24W TY ‘HiAD

wEsrEmNoRm PACIFIC

1984 SIGNIFICANT TROPICAL CYCLONES

CAIJMMR NU?43EROFMAXIMJM SWrTRAa
lMYSOF WAFN~ SURFACE

PEKKD OFWAIWU?G
ESTIMATED DISTAKZ

wAEwING Is.5uEDWINlX (m) l.SLF— — (m) TRAVEmD (N&0

09 JUN-ll JON
19 JUN-26JUN
OIJUL-05JUL
06 JUL-09JUL
07 JUL-14JUL
24 JUL-OIAUG
25 JuL-OIAUG
05 AUG-08AUG
31 AuG-15AuG
16 AUG-21AUG
16 AUG-22AUG
24 AUG-25AUG
27 ALE3-06SEP
28 AUG-30AUG
13SEP-18SEP
24 SEP- 27 SEP
28SEP-01LX2r
28SEP-O1OCC
O7OCI7-1OOCI’
llccr-14m
llm-13CX21’
11OCX-12(XY
17ccr-18m
190CI’-24a?r

25W STY VANESSA 22 03?- 31OCI!
26WTYWAP.RIN 23 Wl?-310Cr
27wTYm OINDV-08N3V
28W STY BILL 08 NOV-22DKYV
29wTY- 14 N3v-211x3v
30W’ITEOYLE 04 DB2.-2J.Dm2

3984~ :

3
8

i
8
9

;
5
6
7

2
3
6
4

:
4
4
3
2
2
6
10
9
8
15
8
8

130*

9
28
18
12
30
35
28
X2
10
24
25
5
42
U
18
14

:2
12
13
9
5

2:
31
31
28
52
30
26

611

40
60
’75
55
90

125
100

55
30
55
75

$5
60
75

:
55
70
80
35
40
25

120
155

1::
130
110
125

993
980
970
983
955
91.5
947
982
996
979
963
995
947
983
965
996
992
990
982
974
996
992
998
925
879
976
925
909
938
935

556
1609
1320
1157
1355
2826
1700
1094
1328
1009
1712
605
2806
738
1297
553
863
1.201
2.236
972
735
576
287
2362
3125
I..ll.l
2666
2892
2709
2960

* ovERmPPINGLnYs INcLumD cNLYcwEINsLM.
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TABLE 3-2.
1984 SIGNIFICANT TROPICAL CYCLONES

WESTE514
NORTH PACIFIC (1959-1984)

JAN FEB MAR APR WAY JON JUL AUG SEP OCT NOV DEC TOTAL AVSRAGE CASE:—— —— —— —— .— __

TROPICAL
DEPRESSIONS 0000000 20100 3 3.8 98

TROPICAL STORMS O 0 000 2133200 11 10.0 259

TYPHOONS 0000004 2153116 17.3 451

ALL TROPICAL
CYCLONES o 000025 7483130 31.1 808

1959-1984
AVERAGE .5 .3 .7 .8 1.3 2.0 4.9 6.3 5.7 4.6 2.7 1.4 31.1

CASES 13 8 18 22 33 51 127 163 148 119 70 36 808

FORMATION ALERTS: 30 of 37 Formation Alerts developed into significant tropical cyclones.
Tropical Cyclone Formation Alerts were issued for all significanttropical
cyclones that developed in 1984.

WARNINGS: Number of warning days: 130

Number of warning days with
two tropical cyclones in region: 46

Number of warning days with hree
or more tropical cyclones in region: 4

-T ABLE 3-3. m

FREQUENCYOF TYPHOONSBY MONTR AND YEAR

FEB—YEAR JAN— WAR—

.3

0

0
1
0
0
0

:
1
0
0

0
0
0
0
0

0
0
0
0
1

0
1
2
0
0

.2

f,

APR—

.4

1

1
0
1
1
0

1
1
1
1
1

0
3
0
0
0

0
1
0
1
1

0
0
0
0
0

.6

MAY—

.7

0

0
2
2

:

2
2
0
1
0

0
1
1
0
1

0
2
0
0
0

2
0
1
0
0

.8

JuN—

1.1

0

2
1
0
2
2

2
1
1
1
0

1
2
1
0
2

0
2
0
0
0

0
2
1
0
0

.9

JUL—

2.0

1

2
3
5
3
6

4
3

:
2

0
6
4
4
1

1
2
3
3
2

;
2

:

2.8

AUG—

2.9

5

8
3
7
3
3

b
4
4
3

4
3
4
2
2

3
1
0
2
2

2
2
5
2
2

3.3

SEP—

3.2

3

0
5
2
3
5

5

:

:

2
5
3
2
3

4
4
2
4
3

5
4
3
1
1

3.2

OCT—

2.4

3

4
3
4
4
3

2
2
3
5
3

3
3
4
4
4

3
1
3
3
2

2
1
3
4
5

3.1

NOV—

2.0

2

1
1
3
0
4

;

:
1

1
1
2
0
2

2
1
2
2
1

1
2
1
2
3

1.7

DEC—

.9

2

1
1
0
2
1

0
1
0
0
0

:
2
0
0

0
0
1
0
1

0
2
1
0
1

.6

(1945-1958)
AVERAGE .4 .1

1959

1960
1961
1962
1963
1964

1965
1966
1967
1968
1969

0 0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1970
1971
1972
1973
1974

1975
1976
1977
1978
1979

1980
1981
1982
1983
1984

(1959-1984)
AVERAGE

o
0
1
0
0

1
0
0
0
0

1 0
0
0
0
0

0
0
0
0
0

1
0
0
1

0
0
0
0
0

.2

6

.04

1 20 23 R5 R2
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rAsLE 3-4.

FREQUENCYOF TROPICAL STORMS AND TYPHOONS BY t40NTHAND YEAR

YEAR JAN FEB MAR APR MAY JON JuL AUG SEP OCT NOV DEC TOTAI—. —. .— —. —— —— —

1945-1958)
AVSRAGE .4 .1 .4 .5 .8 1.3 3.0 3.9 4.1 3.3 2.7 1.1 21.6

1959 0111003 66422 26

1960 000 13310341 1 2-1
1961 111 ;325465 11 31
1962 0101206 73532 30
1963 0 0113435 503

~002279 7661
25

1964 0 40

1965 2211235 67221 34
1966 0001215 87 21 30
1967 1021116 87 :31 35
1968 0001113 83640 27
1969 1010003 43321 19

1970 0100022 64540 24
1971 1013428 46420 35
1972 1000136 54523 30
1973 oooooo7 524;! 21
1974 1011144 554 32

1975 1000002 4553: 20
1976 1102224 4 11 25
1977 0010014 1 ;421 19
1978 10010 475430 28
1979 10111 ;427322 24

1980 0001414 264;1 24
1981 0012025 742 2 28
1982 0030134 5:311 26
1983 00000 35 552 23
1984 00000 :554731 27

1959-1984)
AVERAGE .5 .3 .5 .S 1.1 1.6 4.5 5.4 4.8 4.1 2.5 1.2 27.3

CASES 12 7 14 21 29 42 116 140 126 107 65 31 710

w .l.Xmrm>-c m
*-W .—. .

FORMATIONALEAT SUMMARY

WESTERN NOP3?HPACIFIC

ALE~ SYSTEMS TOTAL
NUWBER WHICH BECAME NUNBERED
OF ALERT NUMBERED TROPICAL DEVELOPMENT

YSAR SYSTEMS TROPICAL CYCLONES CYCLONES RATE

1972 41 29 32 71%

1973 26 22 23 85%

1974 35 30 36 86%

1975 34 25 25 74%

1976 34 25 25 74%

1977 26 20 21 77%

1978 32 27 32 84%

1979 27 23 28 85%

1980 37 28 28 76%

1981 29 28 29 97%

1982 36 26 28 72%

1983 31 25 25 81%

1984 37 30 30 81%

(1972-1984) 32.7 26.0 27.8 80a
AVERAGE

CASES
7

425 338 362
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TROPICAL STORM VERNON (OIW)

The formation of Tropical Storm Vernon
marked the start of the western Pacific
tropical cyclone season. This is the second
year in a row that the first tropical cyclone
of the season did not develop until June, and
the first time since JTWC was established
that two consecutive seasons have started so
late in the year.

Tropical Storm Vernon was very similar
to its 1983 season opening counterpart,
Tropical Storm Sarah, in that it formed in
the South China Sea during June, developed
into a weak Tropical Storm, and made landfall
in central Vietnam.

The disturbance which was to develop
into Tropical Storm Vernon was first detected
early on 7 June as an area of poorly organized
convection on the eastern end of the monsoon
trough in the central South China Sea. The
disturbance drifted slowly to the northwest
and consolidated during the next 24 hours.
At 0411Z on the 8th, a TCFA was issued based
on improved organization of the convection
and synoptic data which indicated the distur-
bance had a closed surface circulation with
winds of 15 to 25 kt (8 to 13 m/s). Vernon
continued moving to the northwest at 5 kt

(9 km/hr) and at 00002 on the 9th the first
warning was issued based on numerous 25 to 30
kt (13 to 15 m/s) ship reports. The MSI+Pat
this time was near.999 mb.

Over the next 18 hours Vernon’s forward
speed doubled to 10 kt (19 km/hr) as the
storm intensified, attaining tropical storm
strength between 00002 and 06002 on the 9th
and reaching a maximum intensity of’~0 kt
(21 m/s) approximately 6 to 9 hours later
(Figure 3-01-1).

Vietnamese authorities reported that
Vernon caused flooding of rice, sweet potato,
and sesame crops in the Quang Nam-Danang
province. No loss of life or other signifi-
cant property damage was reported.

After reaching maximum intensity, Vernon
moved in a more westerly direction at 12 kt
(22 krn/hr), and began to weaken as the storm
entered a strong shearing environment.
Vernon continued toward the coast of Vietnam,
making landfall just north of Da Nang (WMO
48855) at approximately 1012OOZ. By this
time most of Vernon’s convection was sheared
to the west of the low-level circulation.
Vernon quickly dissipated over land.

F&me 3-01-1. TJLop&aLSWmI Vehnon wL.1% expobed
low-.teuet chd.ationaA.i.tattai.M tmpica.tbtom
Zn&mutg [090316 ZJune VM.SPv.i4uaLAnagWtgl.
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TROPICAL STORM WYNNS (02W)

After Tropical Storm Vernon (~W) dissi-
pated over Vietnamr the southwest monsoon was
slow to re-establish itself. Surface ridging
from an anticyclone over the northern
Philippine Sea and later from a 1030 mb high
east of Japan kept easterlies in the
Philippine Sea and across Luzon until the 14th
of June. By then the ridge east of Japan had
moved far enough east to allow a weak south-
west monsoon to become established from the
South China Sea eastward into the Philippine
Sea. This set the stage for the development
of Tropical Storm Wynne.

The disturbance which developed into the
second storm of the season was first detected
late on 16 June in the northern Philippine
Sea as an area of concentrated convection
embedded in the southwest monsoon. By 17
June a broad, weak sur”facecirculation had
developed near 20N 137E with an MSLP of 1005
mb and 10 to 20 kt (5 to 10 m/s) surface
winds. The organization of the convection
continued to improve, prompting the issuance
of a TCFA at 1600z on the 18th. At that time,
synoptic data indicated a weak upper-level
anticyclone had developed aloft providing
good outflow to the south and west. Late on
the 18th, the first aircraft reconna~ssance
flight into the disturbance found a 6 nm (11
km) wide surface center with an MSLP of 998
mb and maximum surface winds of 20 kt (10
m/s ). At 190933Z the first warning on Wynne,
valid at 190600z, was issued.

Wynne maintained a predominantly west-
ward track throughout its life. The storm
was steered by the westward flow along the
southern side of the mid to low-level
subtropical ridge. This ridge was apparently
too narrow to be resolved by JTWC’S priinary
forecast aid, the One-Way Interactive
Tropical Cyclone Model (OTCM). As a result,
OTCM repeatedly predicted a northward track
for the storm. By the second warning, JTWC
forecasters had noticed this apparent
problem with OTCM and began forecasting a
more westward track than OT,CMindicated.

On 19 June a mid-latitude trough passed
to the north of Wynne causing Wynne to turn
briefly to the northwest. However, the
trough did not weaken the subtropical ridge
enough to allow for recurvature. After the
trough passed on the 20th, Wynne once again
resumed its westward heading which it main-
tained until landfall.

Despite the five days Wynne remained in
the Philippine Sea east of Taiwant it did not
intensify beyond 55 kt (28 m/s) . The weak
uPPer-level anticyclone which developed over
Wynne on the 18th remained very small, being
overshadowed by a much larger upper-level
anticyclone to the north over mainland China.
Therefore, Wynne remained under a strong
shearing environment from the north and
northeast throughout its lifer which hindered
intensification.

~FAA 23170 ti?~ @&&f JtxQ2 /0612 s2giG
~~: V?AUG..:.:..,...,.,........

F-Lgune3-02-1. TIopicd .St@mI ((fynnt ab d ptwed
Aouth 06 Tai.mn OA been bytado,t @om Kaohbuhg
(WMO 46744] at 2319002 June [Photigmph COLOL&Ayo~
CWUka.tha&ULUU, Ttipsi, T-).
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F@#LIZ 3-02-2. Wgnneab a 50 kt (26 m/b J .z%opicd
bti~ en.tex.@ the &Oldh China Sea [240136Z Juna
IXLSPuibuathkzgayl .



Wynne strengthened to 55 kt (28 m/s)
just prior to passing the southern coast of
Taiwan. The sea level pressure of Lanyu
(WMO 46762), located just east of the
southern tip of Taiwan, dropped 14 mb in the
12 hours preceding the storm’s arrival,
reaching 984 mb with Wynness passage. As
Wynne passed the southern tip of Taiwan
(Figure 3-02-1), its low-level circulation
was disrupted causing Wynne to weaken
slightly as it entered the South China Sea
(Figure 3-02-2).

Wynne passed 70 nm (130 km) south of
Hong Kong (WMO 45005) about 24 hours after
passing the southern tip of Taiwan. By this
time Wynne had intensified to its peak
intensity of 60 kt (31 m/s). This was
confirmed by the USS Mauna Kea (AE22) which
inadvertently passed very close to Wynne’s
center and reported “maximum winds to 60 kt,
gusts to 70 kt.” Fortunately, no damage or

personnel injuries were reported aboard the
Mauna Kea. Further north, Hong Kong reported
gusts to 60 kt (31 m/s) with the passage of
Wynne.

As Wynne traversed the Philippine Sea
and the northern Luzon Straits, the southwest
monsoon was enhanced producing 20 to 30 kt
(10 to 15 m/s) winds, high seas and heavy
rainfall. In Luzon, at least 20 families
were reported left homeless and 10,000 hec-
tares of riceland destroyed by floods.
North of Luzon, three fishermen drowned when
their boats capsized in heavy seas.

Tropical Storm Wynne made landfall at
approximately 1200Z on the 25th on the coast
of the PeopleTs Republic of China near the
Luichow Peninsula, and weakened rapidly as
it moved inland. The final warning on Wynne
was issued at 0000Z on the 26th.
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TYPHOON ALEX (03W)

Typhoon Alex was the first typhoon of
the 1984 western Pacific season. It was also
the season’s first recurver. The satellite
fixes during the formative stages of Alex
were somewhat misleading and contributed to
rather large forecast errors on the first
day in warning status. After reaching
typhoon intensity and crossing Taiwanr the
last phase of Alex’s life was characterized
by a complex transition into an extratropical
low.

The seedlings of Alex first caught the
attention of the JTWC forecasters on the 28th
of June. Based on several ship reports
showing that a circulation center had devel-
oped in the Philippine Sea, the Significant
Tropical Weather Advisory (ABEH PGTW) was
reissued at 281415Z stating that a 10 to 15
kt (5 to 8 m/s) surface circulation had
developed near 16N 129E, within a disorganiz-
ed area of convection in the monsoon trough
(point A on Figures 3-03-1 and 3-03-2).
This area was identified as one with a “poor”
potential for development (meaning the
disturbance was not expected to require a
TCFA during the advisory period). For the
next day-and-a-half the disturbance persisted
with no signs of development. At 2301z on
the 29th, visual satellite pictures indicated
that a partially exposed low-level circula-
tion had developed on the northern edge of
the disturbance (point B on Figures 3-03-1
and 3-03-2). Consequently an aircraft
investigation of the area was requested for
the following day.

Upon arrival at the invest point, the
aircraft radioed back to the JTWC forecaster
that a well-defined circulation center was
present and that a vortex fix would be
forthcoming. NOW things happened quickly.
The forecaster first notified his customers
on Luzon that a tropical depression was
developing just to the east of them and they
could experience 30 kt (15 m/s) winds within
18 hours. At 2300Z on the 30th a TCFA was
issued. Shortly thereafter, at 2338Z, the
vortex fix was radioed to JTWC containing
details on the closed surface circulation.
The first warning on Alex, valid at 0000Z on
1 July quickly followed.

Unfortunately, the first four warnings
forecast Alex to move to the west. Satellite
fixes starting late on the 29th and continu-
ing through 1800z on the 1st indicated that
the depression was moving west-southwest.
Limited radar fixes indicated that the system
was nearly stationary. However, when the
daylight satellite pictures became available
late on 1 July, it was obvious that the
system had in reality moved north-northwest
(along track CD in Figure 3-03-2) and was
now a tropical storm. Thus it was not until
warning number five that the westward track
was abandoned and not umtil warning number
seven that the recurvature scenario was fully
developed.

The rationale behind the forecast
track on warning number one now becomes
instructive: When the system was first
detected “on the doorstep” of Luzon, there

F.igum3-03-1. Initiallythe expohtd ho-leve.t
c.ikculationcentezat pointE w though a% be -the
otigin od Typhoon M3ex. floweuu, pobt-ana.tyA.iA
indititi the actual! point 06 otig.in WA ptobably
neatpoint A (292301Z June NOAAv.dti .iknagekq).

Figuze3-03-2. PointA h bet,ieved to be the aetua.t
point o~ otig.ino{ Typhoon /&ex; ?oiti B h the
po~i.tion o{ the pattially expohed tow-.teud c.&e&z& ‘on
cenakt, .initia.Uy thought to be the om.in o~ ALex;
Point C .iA the .2maXion 06 the ceticz iound by the
IfiJIAz a.&.c)@tinvtit; Po&tV. i A the btiftich
.tktough 021200Z,and Point E .iA the 72 ho#L ~oaeeabt
@om uwtningnumbtione.
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F@Uu? 3-03-3. Akd-tt.opobph&c ff&W )2mvu&@

o!uhing fit Aomtion 0{ tie ~.t uum.i.ng~ohecabt
neaboning [Stmtine @@A~ 06 tic FNOC 400 mb
NVA wind {Letkl Vdi.d d 301200Z June).

XJLF-’LR4M
..

u, ,

+++’
..)

-++!

Fig#cc 3-03-4. The m&tJLOpObphtiC 6@OJX%C

b.&.d&WI ptevting .dut@ WOA2 o~ .thzL@ o{
TyphoonALex. Notetit an.ticytineuhi.chha moved
eat X0 the ‘Aou.th o{ Jupan and the a%oughovex CM
chinaU#lkh.i.b&o movingeaAZlaL%d (tiumt..ine
anulgbibo{ the FNOCNOGAPS 500 mb uind &f.d vo.?d
at 0212002 July].
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was an urgency to let the people there know
that the potential existed for a tropical
cyclone to affect them almost immediately.
Therefore it was deemed necessary to devise
the forecast track before all of the JTWC
forecast aids could be obtained. Available
to the forecaster were the past fixes which
lead to best track BC on Figure 3-03-2 and a
synoptic situation characterized by a mid-
tropospheric ridge north of the storm as
illustrated in Figure 3-03-3. Given the
present and past position of the storm and
the northeasterly flow across Luzon, a west-
ward forecast with recurvature beyond the 72
hour point seemed logical. This scenario
was briefed to all concerned. When the
forecast aids did arrive, they generally
agreed with this reasoning. One of the aids
which did not agree was the One-Way Inter-
active Cyclone Model (OTCM), JTWC’S primary
forecast aid, which forecast Alex to move to
the north-northwest to near point D in
Figure 3-03-2 in twenty-four hours. The
OTCM forecast was discounted for three
reasons. First, it was perpendicular.to the
mid-tropospheric flow and headed toward the
center of the ridge near Taiwan. Second,
the track BCD seemed highly improbable.
Finally, OTCM had consistently and erroneously
forecast a westward moving storm (Tropical
Storm Wynne (02w)) to go to the north only a
week earlier in the same general area.

As it turned out, the OTCM forecast was
excellent. Figure 3-03-4 reflects the new
synoptic situation. The anticyclone that
had been over Taiwan did not persist as
originally anticipated but weakened and
moved to the east. This movement allowed
Alex to accelerate to the north-northwest
towards Taiwan. The OTCM had correctly
forecast this to occur. With the post-
analysis knowledge that Alex did not transit
the Philippines, but instead went north-
northwest, Figure 3-03-2 should be examined
for an explanation of the true origin of
Alex. The track BCD seems highly improbable
There is currenkly no explanation for a path
from B to C at a speed of nearly 10 kt (19
km/hr), a slow down to 3 kt (6 km/hr) at C

Figtie 3-03-5. Typhoon A&x jubtptioftto atzk&.@
maxi.nwn.&tW.ity (022329Z’ JULY NOAAv~ti iMU@.Y) ~

followed by a sudden 120 degree turn to the
right and an acceleration to 12 kt (22 km/hr)
by point D. A much more likely path would
be genesis near point A, as was indicated by
synoptic data back on 28 June, westward
movement at about 5 kt (9 km/hr) to C and
then a more gradual turn to the right with
acceleration to D. Consequently it is now
thought that the low-level circulation
center found by satellite imagery at point 13
on the 29th of June was a ‘red-herring”;
nothing more than an eddy in the monsoon
trough.

Once the northward movement of Alex was
well established, the forecasts were rela-
tively accurate (although the speeds were
somewhat slow) . The only question was
whether Alex would track up the east coast
of Taiwan, cross the middle of the East
Cnina Sea and transit through the Korean
Strait, or transfer across Taiwan, move
along the coast of mainland China and cross
South Korea. By warning number 11 this
question was correctly resolved as the last
eight warnings had excellent track forecasts.
Alex continued to intensify reaching a
maximum intensity of 75 kt (39 m/s) just
prior to crossing Taiwan (Figures 3-03-5 and
3-03-6). During the middle and last phases
of Alex’s life, the southwesterlies in
front of a trough that laid over central
Korea provided the steering mechanism.
This trough with its associated surface
front was the same trough observed over
northern China in Figure 3-03-4 several
days earlier. Starting on 5 July Alex
underwent a complex extratropical transition
with this front. The final warning was
issued at 051200z as Alex became indistin-
guishable from the frontal system over the
Sea of Japan.

In summary, Typhoon Alex can be identi-
fied as a typical, well-behaved recurver
that transitioned into an extratropical
systern. Th& first four warnings were marred
by erroneous rejection of OTCM, and by
acceptance of early fixes from a feature
that was probably not part of the genesis
mechanism.

F.igwle 3-03-6. Tgphoon A&x j~t ptdkti
Uttu.in.hlg nwi.mwn.in.tenbi.tgti ban bgzixdm &.om
KaohbuiqI(wMO46744) at 022300Z July [Photogn.uph
coutttiq o~ cew%a.t wedhez Guwau, Tu.@si, T-].
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TROPICAL STORM BETTY (04W)

Tropical Storm Betty originated in the
eastern extension of the monsoon trough early
in July but took several days to develop into
a significant tropical cyclone. Once
developed, Betty moved steadily to the north-
west through the South China Sea eventually
making landfall and dissipating over southern
China.

At 0000Z on the 2nd, a disturbance which
later developed into Tropical Storm Betty was
located approximately 550 nm (1019 km) south-
weet of Guam. Synoptic data showed the
disturbance to be a broad, weak surface
circulation with winds of 10 to 15 kt
(5 to 8 m/s). Concurrent satellite imagery
showed the disturbance as an area of poorly
organized convection. Strong surface ridging
was present between the disturbance and the
developing Tropical Storm Alex (03W) to the
north which was then located off the east
coast of Luzon. Above this surface ridging
a TUTT was providing good upper-level outflow
to the north of the disturbance enhancing the
convective activity.

When the disturbance was mentioned on
the 030600Z Significant Tropical Weather
Advisory (ABEH PGTW), it had moved northwest
behind now Typhoon Alex (03W) which was
located east of Taiwan and moving rapidly
northward. With the TUTT providing good
upper-level outflow over the disturbance,
the convection exhibited a marked increase
in organization and intensity over 24 hours
earlier.

By 02002 on the 4th, the disturbance
had moved to ne~r 15N 128E and was becoming
more organized. At this time the first TCFA
was issued on the system. Figure 3-04-1
shows the disturbance at the time the TCFA
was issued. Note the banding in the convec-
tion and anticyclonic upper-level outflow.
Synoptic data indicated that only a broad
10 to 15 kt (5 to 8 m/s) surface circulation
was present. Strong ridging still persisted
north of the disturbance. This ridging was
instrumental in preventing Betty from
following a path similar to that of Typhoon
Alex (03W).

F.igluce 3-04-1 Tmpi.d Atom Betty &z .7k tinw tks
I@@ TCFA WA .ibbued [0401 162 Juty UMSP V.dlld

~w ‘W.
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Aircraft reconnaissance flights on 3 and
4 July at the 1500 ft (457 m) level were
unable to close-off a circulation center,
finding instead a broad surface trough. The
TCFA was reissued at 050200z July since the
possibility existed that the system would
remain east of Luzon and develop. Aircraft
reconnaissance during the afternoon of $he
5th indicated that the system had intensified
slightly into a weak tropical depression
with an MSLP of 1002 mb and maximum surface
winds of 25 kt (13 m/s). However, no
further development occurred as the system
moved west and approached the Philippines.

By the 6th, the depression had weakened
as it transited Luzon. At this time the
third and final TCFA was issued since it was
considered likely that a significant tropical
cyclone would finally develop once the
disturbance moved out over the South China
Sea.

At 1200Z on the 6th, synoptic data
indicated that the disturbance had moved
offshore west of Luzon and was developing.
With surface reports of 20 to 25 kt (10 to
13 m/s) and further intensification very
likely, the first warning was issued.
Visual satellite imagery late on the 6th
(Figure 3-04-2) showed Betty, then a
depression, with a large, mostly clear area
at its center. b exposed low-level
circulation is evident as indicated by the
spiraling low-level cumulus clouds.
Convective activity is heaviest in the
southern semicircle surrounding the mostly
convection-free center. Aircraft reconnais-
sance at about the same time reported a large
light and variable center 50 to 60 nm (93 to
111 km) in diameter associated with the
depression. Surface winds of 25 to 30 kt
(13 to 15 m/s) were observed southeast of the
center where the depression’s flow was
enhanced by the southwest monsoon.

F&Juhe 3-04-Z. Thop.icatStoMn Battyab at-topical
depttition a(ttihaviag tio~hed the PhiUppheb. Note
.ihe e.xpobed low-Levct? chc.u@k “on cen.twt m indicated
by @za..Uing CIJMu.tub kti.ide a fiztge wnvetM.on-&ee
cewkz.t azea [062333Z Ju.2yNOAA v.ibual.imagehy].
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Betty was upgraded to a tropical storm
at 1200Z on the Ith based upon receipt of
35 kt ship reports and satellite imagery
showing improved convective organization.
Aircraft reconnaissance at 080034z indicated
that Tropical Storm Betty had intensified
further with maximum surface winds of 50 kt
(26 m/s) being reported in a small area in
the east semicircle.

The Hong Kong Royal Observatory (WMO
45005) picked up Betty on weather radar at
approximately 080300z and transmitted
position fixes until 090600Z. These hourly
reports aided greatly in positioning the
tropical storm during this period.

Between 0600z on the 8th and 0600Z on
the 9th, Betty maintained an intensity of
50 to 55 kt (26 to 28 m/s), making landfall
at 090300z approximately 135 nm (250 km)
west-southwest of Hong Kong. Figure 3-04-3
shows Betty at maximum intensity just prior
to landfall. Dissipation occurred after
091800z over the southwestern portion of
the Peoples Republic of China. No forecast
problems were encountered with Tropical
Storm Betty since it moved steadily to the
northwest around the southwestern periphery
of the subtropical ridge.

f~gwte 3-04-3. rJLQpid ~22Y0rI &.t@O.tmO,%imwn

Lmtm$itg oi 55 tat (2g mlbl jtif ptioz .tQ &wd@.U
(090737Z Jutg v~p v~~ -GWWLY1 .
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TYPHOON CARY (05W)

Typhoon Cary was the first storm of the
season to be initiated by tbe Tropical Upper
Tropospheric Trough (TUTT] in a manner
similar to that described by Sadler (1976).
While remaining over water its entire life,
Cary distinguished itself by unusual
intensity changes.

The disturbance which eventually devel-
oped into Typhoon Cary was first noticed on
the 2nd of July as an area of very poorly
organized convection near 18N 168E in the
eastern, divergent side of a westward moving
‘TUTT cell. During the next two days, the
convection remained poorly organized as it
moved to the west-southwest. Surface
synoptic data indicated only easterly trades
were present beneath the convection. Early
on the 5th, the convection became more
organized with satellite imagery indicating
an anticyclone developing aloft over the
system: however, due to sparse surface
re~rts, the presence of a surface circula-
tion could not be confirmed. Because of
the improved organization, the area of
convection was mentioned in the 050600Z
Significant Tropical Weather Advisory (ABEH
PGTW) . Subsequent satellite imagery showed
continued development of the convection and
the ABEH was reissued at 051200Z indicating
that the potential for significant tropical
cyclone development was “fair” (meaning that
it is likely that a TCFA will be issued
during the advisory period). Early on the
6th, satellite imagery (Figure 3-05-1)
showed that the convection had become comma
shaped, with evidence that a surface circu-
lation was forming. Consequently a TCFA was
issued at 060317z. During the following 21
hours the disturbance moved to the west-
northwest, with no significant intensifica-
tion.

Aircraft reconnaissance late on the 6th,
had no trouble locating a surface circula-
tion and reported that the disturbance had
an NLSP of 1004 mb with estimated maximum
surface winds of 25 kt (13 m/s). Based on
this report, the first warning on Cary was
issued at 0000Z on the 7th. During the next
12 hours, satellite imagery indicated the
depression was slowly intensifying. This
was confirmed by the next aircraft
reconnaissance flight which found Cary had
intensified to storm strength with a narrow
band of 35 to 40 kt (18 to 21 m/s) surface
winds north of its center and an NSLP of
999 Mb.

Cary continued to intensify as it moved
to the northwest toward an apparent break in
the subtropical ridge. Due to uncertainty
in the Fleet Numerical Oceanography Center
(FNOC) analysis fields in the data sparse
region southeast of Japan, 400 mb synoptic
track missions were flown on 8 and 9 July to
better define the mid-level flow north of
Cary. These flights confirmed the presence
of a weakness in the ridge, which indicated
that forecasts for slow northwestward
movement with eventual recurvature to the
northeast were sound. Cary slowed as it
approached the weakness in the subtropical
rxdge wh~le continuing to intensify. At
091200Z, Cary was upgraded to typhoon status
based on aircraft and satellite data which
indicated that a 30 nm (56 km) wide eye had
formed, 700 mb flight level winds were 64 kt
(33 m/s), and an MSLP of 975 mb existed.
During the subsequent 12 hours Cary intensi-
fied quite rapidly, reaching a maximum
intensity of 90 kt (46 m\s) with an IISIIP of
955 mb at 0923322. Figure 3-05-2 shows Cary
just prior to reaching maximum intensity.

F.i.gwLe3-05-1. Su.te.Ui.te imagezg which ptomp.ted
i.bmance 04 the TCFA. No.iethe coma hzped convec-
tion and the expo~ed .touMevst cihcuh.tioncentu to
fhe40u.thwebt106003623dq WPvbtihgtiy).

F.iguze 3-05-2. TgphoonCatyjtit ~ato aeachi,ng
maximumi.n.te@.@(0922212Ju.LyNOAA v.iAL@.imzgVuj).
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Between 0000Z on the 9th and 1200z on the
10th, Cary moved very slowly through the
ridge axis. At the same time, a mid-latitude
trough was forecast to deepen in the lee of
Japan, supress the subtropical ridge further
south, and allow Cary to enter the westerlies
and be steered to the northeast. Accelera-
tion, although considered, was not forecast
since the strong upper-level westerlies were
forecast to remain well north of 30N through
the forecast period.

Recurvature to the northeast was under-
way by 1012OOZ. This was accompanied by a
significant shearing of the convection in
the northwest semicircle of the storm
(Figure 3-05-3) resulting in a reduction of
intensity to near minimum typhoon strength.
Approximately 18 hours later the trough
approached a blocking ridge along 170E,
turned to the north, and weakened. This
allowed the shearing environment over Cary
to decrease resulting in a gradual increase
in convection and a halt to the weakening
trend. At 111118z the ARWO reported that
Cary was once again developing an eye; this
time 40 nm (74 km) across. This large eye
persisted for 24 hours (Figure 3-05-4) as
Cary reintensified. Figure 3-05-5 shows the
intensity variations of Cary. Note the
weakening when Cary was being sheared
followed by reintensification as the upper-
level environment improved.

Fi.gute 3-05-3. Typhoon CiVLgbeing bhe.uhed. Not.iL
the complete abhence o& &ign&icant convectionin
notihwebt bemic.i)de [ 1021562 k&g NOAAV.LAUUL
imugemj) .

Figtie 3-05-4, TgphoonCaiiga&@t tcin.tenbkiyi.ng.
MaXiMm baAi5z.ind Wi.ndb me 75 k.t [39 mlb]

[t 205292 ~tL@ NOAA Vi&LUt i.lM@tlj) .
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AS Cary moved further north, increasing transition to an extratropical low. The
vertical shear and entrainment of cooler,
drier air caused Cary to weaken and

extratropical remains of Cary continued to
weaken and moved west under the influence

gradually become extratropical. By 140600z of a surface ridge northeast of Japan. Cary
Cary had completed its extratropical eventually dissipated to the south of Japan.
transition and the final warning was issued. There were no reports.mf injuries or
Figure 3-05-6 shows Cary as it completed damages from Cary.
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TYPHOON DINAH (06W)

During much of July, the North Pacific
was dominated by slow moving or stationary
features. After Tropical Storm Betty
dissipated over southern China, the south-
west monsoon did not re-develop. Instead,
surface ridging was established in the South
China Sea, Gradually this ridging spread
eastward, and by mid-July dominated the
western North Pacific from Southeast Asia to
the dateline. This anomalous ridgi”ng
persisted fox almost two weeks. Accompanying
this ridging was an almost total absence of
significant convection in the tropics. With
high pressure dominating the climatologically
favored area for tropical cyclone development,
it was up to a cold front to provide the
genesis mechanism for the next storm of the

season. This front had persisted for nearly
a week, extending across much of the central
North Pacific southwestward to just north of
Wake Island (WMO 91245). while the southern
end of the associated trough had, at times,
shown some convective activity, it was not
until the front began to move eastward that
the disturbance detached from the front and
developed into Typhoon Dinah.

On the 20th and 21st, satellite imagery
indicated that the trough and its associated
surface front, which had been inactive for
nearly a week, were finally moving east. As
the trough moved eastward, an area of convec-
tion remained behind and began to show some
organization. Synoptic data at 12002 on the
21st indicated a surface circulation had
formed beneath the convection, approximately

Fi.guae 3-06-1. Mid-lx.oPobPh&cuind &OU) which
. . .

~q btetned Typhoon Dinah. Note the z.i.dge
toto.~tth d.th a tintib .intlrz tidge to the

[FNOC 400 tnb NVA tiyb.i6 vdi.d at
251200Z JuLYI.

300 nm (556 km) to the northwest of Wake
Island. During the next two days, the
disturbance drifted slowly westward with no
significant development. This lack of
development and slow movement are attributed
to the passage to the north of a developing
mid-latitude frontal system which signifi-
cantly elongated the convection.

Late on the 23rdr with the frontal
system passing to the northeast and its
influence lessening, the convection
associated with the disturbance increased
considerably. Based on the 2400002 imagery,
a TCFA was issued. As the TCFA was being
issued, the first aircraft reconnaissance
of the disturbance was already underway. By
2402502 the aircraft had located a 1000 mb
circulation center, and had observed surface
winds of 30 kt (15 m/s). Since continued
development was expected, the first warning
on Dinah valid at 2406002 was issued.

During the next two days, Dinah tracked
to the west-southwest and intensified. Late
on the 25th, Dinah attained typhoon intensity
with aircraft reporting that a 30 nm (56 km)
wide circular eye had formed. Dinah’s track
to the west-southwest is attributed to the
flow around a narrow mid-tropospheric ridge
to its north (Figure 3-06-1). At this time,
Tropical Storm Ed (soon to be Typhoon Ed)
was moving southeast towards Dinah. This
caused the ridge to the north to slide to
the east allowing Dinah to turn to the north-
west into the weakness.

Between 00002 on the 26th and OOOOZ on
the 28th, Dinah and Ed were within 900 nm
(1667 km) of each other, wi’@ the closest
point of approach being at 2621OOZ when they
were approximately 630 nm (1167 km) apart
(Figure 3-06-2). While JTWC was warning on
these systems it was thought that the major
track changes to both were a result of their
interaction. However, post-analysis
indicates this interaction between Dinah and
Ed was not nearly as great a factor as

initially thought. It is now believed that
the proximity of the storms did not have a
major affect on their respective tracks and
only a short-lived influence on Dinahis
intensity.

Figure 3-06-3 shows the intensity
variations of Dinah as measured by recon-
naissance aircraft. After intensifying for
three days, Dinah weakened for a 12 to 24
hour period on the 27th. This weakening
happened after the closest point of approach
between the two storms had occurred. The
mechanism responsible for this temporary
weakening was the well developed outflow of
Ed which interacted with Dinah late on the
26th and early on the 27th. Figure 3-06-4
contains a series of three infrared
satellite pictures shcwing the approach and
interaction of Ed’s outflow with Dinah.
This interaction resulted in a significant
shearing and suppression of the convection
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i’nthe northwest quadrant of Dinah, a
temporary weakening of the eye and eyewall
and an increase in the central pressure as
observed in Figure 3-06-3. Figure 3-06-5
shows afienhanced infrared picture of
Typhoon Dinah after interaction with Ed had
taken place. Note that the eye is open to
the northwest, and there is a lack of
significant convection in the northwest
quadrant. Although not verifiable, Dinah’s
brief turn to the east-northeast on the 27th
may also be attributable to the pressure
from Ed’s outflow. By early on the 28th,
with the distances between Ed and Dinah
increasing, the shearing decreased and
Dinah intensified rapidly, reaching its
maximum intensity of 125 kt (64 m/s) at

00002 on the 29th.

By now Dinah was moving to the north-
northeast and increasing its forward speed as
the storm tracked along the westward edge of
the mid-Pacific high. At approximately
290600z Dinah made its closest point of
approach to Marcus Island (Minami Tori Shims
(WMO 47991)) with an intensity of 115 kt
(59 m/s). This was Dinahts only interaction
with land and caused extensive damage to
vegetation on the island. The Coast Guard
Loran station sustained an estimated $30,000
worth of damage to various buildings and
equipment. Maximum observed winds on the
island were 63 kt (32 m/a) with a peak gust
to 89 kt (46 m/s).

F@uLe 3-06-2. V&uo o~ Typhoon V.i.nah and tit dwLLop-
.ing Thop.&d! .S.tmn Ed boon to be Typhoon Ed] na.t the
time 06 thti c.tobebt point ad app-toadz 126 ZZ13Z J&y
N04A Vi.bUd hO.@My} .

I I I I I I I I
I I n l\ I I I

Zomv I I I 1 I 1 1 I 1 t # I t

IHI
ZsmDz Z6wz Z7boZ ZMOz Zwoz *Z avooz

Figute 3-06-3. lntetitiy vaIL&IXOti o{ Typhoon V.inah
ah dezived {hOm ai.wuz{t JLecon&Aance data,
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After passing clear of Marcus Island,
Dinah continued to move to the north.
northeast at 15 to 18 kt (28 to 33 km/hr)
and weaken. Early on the 31st Dinah was
downgraded to a tropical storm. A mid-
latitude trough which had already been
interacting with Dinah for approximately
12 hours, now started steering the storm
towards the northeast. Transition to an

(a)

Fi.guze 3-06-4, Thzee .&@.ted pititi -t&en du.ting a
&Lx how pcz.iod ~houing the apptoach o~ Ed’h out~low
and & -&te,tac.tion with Vinah (a. 261g42Z J&y NOAA
i.qfmed .imaguy, b. 2b2214Z JL@ NOAA.G@a.ted
.i.magtiy, c. 2700372 JuCy NOAA in@axed .imaT#Ly].
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TYPHOON ED (07W)

Typhoon Ed, like its predecessor Typhoon
Dinah, originated from a mid-latitude system.
Forming just south of Japan, Ed initially
moved to the southeast, a very unusual
direction of movement for tropical cyclones
in the northwest Pacific. After briefly
interacting with Typhoon Dinah, Ed turned to
the west-northwest, a course it maintained
until it made landfall on the east coast of
China.

The disturbance which eventually
deve oped into Ed began as an area of

tconv ction at the southern end of a
dissipating cold front transiting Japan.
Although the convection was first noticed
on 23 July, it was not until late c?nthe
24th that the cloud mass became detached
from the front and showed signs of becoming
a tropical disturbance. At 0000Z on the
25th, synoptic data indicated a surface
circulation had formed, with an MSLP near
1002 mb. Satellite imagery and synoptic
data indicated an upper-level anticyclone
had developed over the disturbance providing
excellent outflow to the south. These
developments prompted the Significant
Tropical Weather Advisory (A13EHPGTW) to be
reissued at 250135Z in order to include this
system as a suspect area. The potential for
significant tropical cyclone development was
assessed as being “fair”. Indeed this was
an understatement. The area rapidly
transitioned from an extratropical feature
to a tropical depression as the convection
increased and became more organized. At
250600Z, synoptic data showed surface
pressures had decreased to 999 mb and
Dvorak satellite intensity analysis estimated
that surface winds of 30 kt (15 m/s) were
present. Consequently a TCFA was issued at
250745Z. The disturbance continued to
develop overnight and the first warning on
Ed was issued at 1800z on the 25th.

While Ed was developing, Typhoon Dinah
located approximately 900 nm (1667 km) to
the southeast, was moving to the west and
intensifying. The first five warnings
forecast Ed to move generally towards Dinah,
remain weak and eventually be assimilated
into Dinah’s inflow. However, Ed did not
remain weak but continued to intensify as it
moved to the southeast. Aircraft reconnais-
sance at 252219Z found Ed had deepened to
985 mb and was supporting winds of 40 to 50
kt (21 to 26 m/s). Ed maintained a 50 kt
(26 m/s) intensity during the next 24 hours
as it moved closer to Dinah. Throughout
this period, Ed’s outflow remained very well
organized and was elongating to the east
towards Dinah. This outflow had a signifi-
cant short term effect on Dinah’s convection
and intensity early on the 27th.

During the 26th, a short-wave trough
moved eastward across the Sea of Japan. In
response to the trough, Ed turned to the
north while maintaining its intensity. By
270000z, the trough had moved to the north-
east and was weakening. Ed now came under
the influence of a mid to low-level ridge
east of Japan. This ridge kept building to
the west and forced Ed to move to the west-
northwestt a course it maintained until
landfall.

While moving to the west Ed slowly
intensified, reaching its peak intensity of
100 kt (51 m/s) shortly after passing south
of the island of Kyushu (Figure 3-07-1). As
Ed transited the East China Sea, entrainment
of drier air and passage over cooler waters
began to weaken the system. At 0900Z on the
31st, Ed made landfall approximately 60 nm
(111 km) north of Shang-Hai (WMO 58367).
Maximum sustained winds at landfall were 60
kt (31 m/s). After making landfall, Ed
turned to the northwest, transited along
coastal China and gradually dissipated. The
final warning was issued at 1200z on the 1st
of August.

The only known damage caused by Typhoon
Ed occurred to shipping. The Korean regis-
tered Ishlin Glory enroute from Pohang,
South Korea to Nagoya, Japan sank in the
Korea Strait on 29 July. One crew member is
known dead, with eleven others reported
missing.

FLgcuuz 3-07-1. Typhoon Ed neulmaximumitiwialj
(292242ZJ~Y NOM V.i.b@tigtiy).
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TROPICA.LSTORM FREDA (08w)

Tropical Storm Freda was the first of
seven significant tropical cyclones to
develop durinq Auqust. Freda bewan just as
Typhoo& Ed wa~ di~sipating over ~ast;rn China
and Typhoon Dinah was completing kts extra-
tropical transition well to the east of
Japan. In the wake of these two typhoons,
the atmosphere had not yet returned to its
seasonally normal condition before Freda
began to show signs of developing. This
situation meant that Freda would be slow to
develop and take several days to pull
together into a tropical cyclone.

On the 1st of August, just prior to the
development of Freda, the western Pacific was
dominated at the surface by a deep trough
extending southwest from Dinah into a
disturbance north of Guam and then south-
westward into the southern Philippine Sea
(Figure 3-08-1). The southwest monsoon,
which had re-established itself during the

L-t

last week of July,
its climatological

ha~ not yet returned to
position and would not do

so for several more-days. The low-level
convergence at the bas~ of this trough west
of Guam, was the primary genesis mechanism
for Freda. By 0206002, enough convection had
developed over the area to merit inclusion of
the disturbance in the Significant Tropical
Weather Advisory (AREH PGTW). At 0212002, a
closed surface circulation was first analyzed
in the Philippine Sea with an estimated MSLP
of 1005 mb. The ABEH was reissued shortly
thereafter upgrading the potential for
significant tropical cyclone development to
“fair”. r+naircraft investigation of the
area was requested for the following after-
noon. Although at this time it was assumed
that the disturbance would progress into a
typical tropical cyclone, it would turn out
that the most difficult part of warning on
this storm would be locating the surface
center.

I I
I ,* ,

I /, 1. -.
1’ I r

I I Y-t
I

Fi.glLte 3-08-1. The 0100002 hqu&t 1984 Awqfad
gnLu&n.i&v&analyti . Low-tad convstgenceat
tie tie odthe~wjhwebt 06 Guamuw the ptilll~
ge.nab mdm.i.bm ffoaT4.Op.idStohm F.teds.
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Since the forecast scenario was not In anticipation of continued slow
very difficult, and Freda followed a general development during the next twenty-four
track to the northwest, the remainder of the hours, a TCFA was issued at 040415Z.
discussion will focus of Freda’s development

Two fix

through aircraft reconnaissance and the
missions were also requested for the follow-
ing day.

subsequent results.
Mission number three, originally

tasked as a fix mission for the morning of
5 August, could not find the system at the

Mission number one was a resources- forecast location. Reverting to an invest

permitting invest on the afternoon of 3 pattern, the crew was still unable to locate
August.. It found a very broad, light and a circulation center, although they did find
variable wind center but could not locate a
definite closed circulation.

a broad trough some 5 degrees further north
The MSLP than on the previous day. The lowest surface

reported by the aircraft was 1003 mb. JTWC pressure reported was 999 ti. In rapid
continued to watch the area and requested succession mission number four, the afternoon
another invest for the following morning with fix, was cancelled; the TCFA was reissued and
a stand-by fix for later that afternoon. The positioned further to the northwest; and
second invest closed-off a 25 kt (13 m/s) another aircraft invest was requested for the
circulation near 11.ON 132.7E. However, next morning with a follow-on afternoon fix.
satellite imagery at that time revealed that At 050716Z, Dvorak satellite intensity analy-
the disturbance was developing very slowly. sis of the imagery in Figure 3-08-2 indicated
The t.lSLPobserved on the second flight was the disturbance was developing and estimated
1005 mb or two millibars higher than on the that surface winds of 30 kt (15 m/s) were now

previous day - not a promising sign. Since present. Based on the satellite intensity
development was occurring so slowly, the estimates, the lower pressures reported by
afternoon stand-by fix was cancelled and the aircraft and the forecast for continued slow
metwatch continued. intensification, JTWC issued the first

warning on Freda as a tropical depression at
0512002.

Figr,uu?3-08-2. vuotakA1.ten&Ltyan@@& 06 .th.itl
@CVLY Stied 30 k-t (1s ml~) ukndA watt pmaeti
phompting the @bt w@uting on Fae& [050716Z AuguA.t
NOAAvi-wa.ti.nagtq].

Mission number five, an invest scheduled
for NLT 0600002, finally found a 993 mb
circulation center with winds in excess of 35
kt (18 m/s) after several hours of searching.
Mission number six, an afternoon fix mission,
had little trouble fixing the circulation
center of this now 40 kt (21 m/s) tropical
storm. At last Preda was showing signs of
cooperating; however, this was ‘not to last
long ! The ARWO on mission number six
commented, m This storm was rather weak and
unorganized. It was very large and could
very well have multiple centers.” Indeed

this was the case. Satellite imagery
indicated there were now two centers of
activity - the second one developing to the
north of the circulation fixed by the air-
craft (Figure 3-08-3). Up UrWil this time
the fixes from both aircraft and satellite as

well as the forecast emphasis had been on the
southern center, but the northern area was
about to assume dominance. The apparent
storm movement from 060600Z to 070000Z was as
much a reconsolidation around the northern
center as it was a simple translation of the
entire storm envelope to the northwest. This
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F.igum 3-08-3. Tz.Op.id .$tozm FJLeda(ken hf2WnAOfida:

tion aboutthe nozth.tn cen.ta w about to commence.
No-te Zhe 4outhVw ties o{ convection,whtieXhe
ai-zmq$t and AateUite kd been &xing the cen.tti and
a hewnd a.zea 06 wnvwli.onLocated@ztfwh .tothe
notth whehe the new centw woutd develop [0610102
Au.guhxQh4SP v.ihti .imagezy]

reconsolidation was complicated by the fact
that it occurred at night when only infrared
satellite imagery was available. When
mission number seven went into Freda the next
morning, it could not find a circulation
where the southern center should have been.
However, when the pattern was changed to that
of an invest mission they found Freda located
significantly to the northwest within the
northern area of convection. The MSLP had
now decreased to 988 mb with maximum surface
wind of 45 kt (23 m/s) being reported.
Mission number eight, the last one flown into
Freda, was unable to penetrate the center
since the storm had moved over Taiwan.

Freda quickly transited northern Taiwan
and the Formosa Straits before making land-
fall on the Chinese mainland at approximately
0715002. Like Typhoon Ed, a week earlier,
Freda held together over land for two more
days before finally dissipating.

In summary, Tropical Storm Freda was a
slow developing system that exhibited two
centers of action for a portion of its life.
The southern center was more dominant until
reconsolidation around the northern center
occurred just prior to Freda crossing Taiwan.
Freda tracked generally to the northwest and
was identifiable over land for several days
after it moved ashore.
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TROPICAL DEPRESSION (09W)

Tropical Depression 09W, just like its
predecessor Tropical Storm Freda, was ~
difficult storm to warn on. The depression’s
low-level circulation remained weak and
poorly organized which made it very difficult
to locate. Extensive post-analysis indicates
that JTWC warned on the mid-level circulation,
which was co-located with the organized
convection, rather than the ill-defined low-
level center which remained well to the south
of the main convection.

Tropical Depression 09W first appeared
early on the 7th of August as a broad 1006 mb
low in the Near-Equatorial Trough approxi-
mately 660 nm (1222 km) south of Guam. The
disturbance was.mentioned on the 070600Z
Significant Tropical Weather Advisory (ABEH
PGTW) . As it moved to the northwest, the
disturbance showed signs of increased
organization on satellite imagery, prompting
the issuance of a TCFA at 0B1200Z.

Aircraft reconnaissance on the afternoon
of 9 August, indicated that the surface
circulation associated with the disturbance
was broad and weak. only 10 to 15 kt (5 to
8 m/s) surface winds were observed with an
MSLP of 1004 mb. The TCFA was reissued daily
from the 9th to the llth as the system
continued to show convective organization
and the presence of a surface circulation in
the synoptic data. During this period, the
disturbance was very slow to develop a
favorable upper-level circulation. The 200
mb flow persisted in being unidirectional
(eaeterly) over the convection. This
easterly flow sheared the convection
preventing the accumulation of warm, moist
air at the low-to-mid levels and the
sttendant surface pressure drop.

The aircraft reconnaissance investigative
flight on the morning of 10 August could not
find a surface circulation center. By this
time, the system had moved out of the Near-
Equatorial Trough and had become the south-
eastern extension of the monsoon trough.

Between 1006OOZ and 1106OOZ, the
disturbance moved almost due north. This
brought the disturbance under the influence
of a TUTT cell located to the northwest near
Taiwan. The 200 mb flow over the system now
came from the south and was diffluent north
through east of the surface circulation.
Satellite imagery confirms this by indicating
the presence of the heaviest convection in
that area. At 110729Z, aircraft reconnais-
sance closed-off a surface circulation center
with 25 kt (13 m/s) surface winds and an MSLP
of 1003 mb. Based on the improved upper-
level wind flow and the closed circulation
found by aircraft, the first warning on
Tropical Depression 09W was issued at 111200Z.

The first six warnings on 09W forecast
it to move to the northwest. These forecasts
were based on objective forecast aids,
including the One-Way Interactive Tropical
Cyclone Model (OTCM). Upon post-analysis,
these forecasts do not agree well with the
synoptic situation present at the time. A
low-to-middle level ridge was located to the

north of the depression. In retrospect, the
more accurate and synoptically correct
forecast, especially with such a weak system
as Tropical Depression 09W, would have been
a west-northwest to west track along the
northern side of the monsoon trough.

Complicating the forecasting of
Tropical Depression 09W was the difficulty
in positioning the surface center. The
surface circulation center was poorly
organized because it was embedded in the
monsoon trough. The displacement of the
mid-to-upper level circulation to the north
within the convection, made accurate
positioning by satellite imagery of the
actual low-level depreeeion center very
difficult. Figure 3-09-1 shows one of the
few times that the weak , poorly defined,
low-level circulation was visible on
satellite imagery. Post-analysis of
aircraft reconnaissance, synoptic, and
satellite data, shows that the depression
center, as reflected in the warning
positions, was the middle-to-upper level
center and not the weak and poorly defined
surface circulation center which was located
approximately 150 nm (278 km) to the south.
JTWC warned on this mid-level feature until
150000Z when the convection finally
dissipated over Taiwan and it was obvious
that no significant low-level circulation
persisted. It is now apparent that the
surface center moved along the monsoon
trough as a sheared, sometimes exposed
low-level circulation from 111200Z to
131800Z and dissipated shortly thereafter
as it merged with a cyclonic circulation
in the northern South China Sea. This
circulation would develop into Tropical
Storm Gerald a few days later.

Figume %09-1. TJu@a.t VepU.5&ion 0~~)X14b&lg south
06 ra.i.uun. Note the pooz.tg de&ined eqxmed hw-tevet
tiut.ation&cated & to the bouth 06 the main
w nvecti.m. A.tthetie, the deptubion’h centen

w thought to be -hatted undwea.th tti wnvection.
Howevtn, pwt-anatqd nowhdtca.tu the expo4ed
Ehw-Levet ticu.httonw the actua.t.tocationo~the
deph.ub.ion’4 cent# [ 1307182 Augubt NOAA vi.ma.f
inlagay) .
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TROPICAL STORM GERALD (1OW)

Tropical Storm Gerald led a rather the 20 to 30 kt (10 to 15 m/s) winds still
uneventful life. Developing in the northern persisted further south - a classic monsoon
South China Sea, Gerald remained embedded in depression.
the monsoon trough for five days. ItS
proximity to Typhoon Holly affected both its The entire monsoon trough had been
track and intensity. By the time it made discussed on the Significant Tropical Weather
landfall, it had weakened to a minimal Advisory (ABEH PGTW) since 1306002. However,
tropical storm causing little, if any,
damage.

with improved convective organization and
lower pressures being observed in the
northern South China Sea, this disturbance

By mid-August, the southwest monsoon finally warranted inclusion on its own merits
had returned to its climatological position. in the 150600Z ABEH.
The associated monsoon trough now extended
from~northern Vietnam across the northern Synoptic data at 1512002 indicated a
South China Sea and then southeast to just broad circulation still persisted, but now
south of Guam. As Tropical Depression 09W 15 to 30 kt (8 to 15 m/s) winds were being
developed east of the Luzon Straits, the reported much closer to the center. This
trough deepened. By the 12th of August, prompted the issuance of a TCFA at 1513272.
synoptic data indicated a closed surface Less than 12 hours later the first aircraft
circulation had formed in the northern South reconnaissance mission found the system had
China Sea near 18N 117E with an MSLP near deepened to 991 mb and was supporting 40 kt
1001 mb. The circulation continued to (21 m/s) winds near the center. The first
develop and at 1312002 the MSLP had decreased warning on Gerald, valid at 1600002,
to 998 ml?with winds near the center of 10 followed shortly.
to 20 kt (5 to 10 m/s); 20 to 30 kt (10 to
15 m/s) winds were located south of the During the next three days, Gerald
circulation center associated with the moved erratically on a generally westward
southwest monsoon. course, remaining embedded in the monsoon

trough. Gerald continued to intensify
By 1418002 the convection associated reaching its maximum intensity of 55 kt

with remnants of Tropical Depression 09W near (28 m/s) at 1718002. Gerald then maintained
Taiwan, had nearly dissipated. Up to this this intensity for the next two days. The
point there was very little signif~cant inability of Gerald to intensify beyond 55
convection in the northern South China Sea. kt (28 m/s) was due to a strong shear over
The convection that was present showed no the storm primarily from the outflow of
real organization. Between 1418002 and Typhoon Holly which had developed east of
1500002, the convection in the northern Taiwan on 16 August and persisted throughout
South China Sea increased considerably. most of Gerald’s life. This shearing
Surface pressures had now decreased to 997 occasionally resulted in the low-level
mb. However, winds near the center were circulation being exposed east of the
light - only 5 to 15 kt (3 to 8 m/s), while convection (Figure 3-10-1).

Fi.gw 3-10-1. EXUm#e Od.the9VLtid@ t2XpOb’2d
&w-&vet cihufdion,o~ Thop.4calS.toivnGuuz.tdwhich
m ob6vwui pV1.i.Odidty,dlUl.ingthe &tokm’Afidtie.
!Jott?ttI!? bting eab.ttiyd$owatodthh- tit?
wnvecti.ontothewwt. Thibhheatwu cautd bqthe
ou.t&ow 06 Typhoon ffoUg.Located @.t to the noft.thead
( 1702002 /@t.bt IXLSP V.ibUd ima@yqJ) .
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Forecasting Gerald’s movement proved to
be difficult. Initially most forecast aids
and JTWC’S official forecast aid called for
the storm to move northwest and make land-
fall over China. However, as Holly intensi-
fied and moved west Gerald slowed its
westward movement, doing a small cyclonic
loop early on the 17th. When Gerald slowed
and moved to the south, the forecast
scenario changed and called for Gerald to
remain quasi-stationary for twelve to
twenty-four hours, and then move slowly
northeast under the influence of the inflow
pattern of the developing Typhoon Holly.
Figure 3-10-2 shows Tropical Storm Gerald
and the developing Typhoon Holly near their
closest point of approach. However, after
completing its loop, Gerald once again
resumed its westward course as Holly turned
to the northwest.

Starting at 191800Z, Gerald turned to
the northeast as the very large mid-level
circulation of Typhoon Holly, now located

in the East China Sea, again affected
Gerald. Accompanying this turn to the
northeast was a decrease in the convection
as the shearing increased. This began a
weakening trend which continued until
dissipation.

Gerald accelerated to the northeast and
weakened making landfall at 2104OOZ approxi-
mately 50 nm (93 km) east-northeast of Hong
Kong (WMO 45005). The closest point of
approach to Hong Kong was at 2101OOZ when
Gerald passed 30 nm !56 km) to the southeast.

After making landfall, Gerald turned to
the north and weakened rapidly as Holly’s
influence decreased. Reports from the
coastal stations along southern China
indicated winds of 20 to 30 kt (10 to 15 m/s)
accompanied Gerald as it made landfall.
There were no reports of damages as Gerald
mcved inland over China and dissipated.
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TYPHOON HOLLY (llW)

Typhoon Holly formed in the eastern
extension of the monsoon trough at the same
time that Tropical Storm Gerald was forming
in the South China Sea. It was the fourth
significant tropical cyclone to develop in
the trough in less than two weeks. Holly was
unusual in that it never was, by definition,
a tropical depression. Because it evolved
from a very active monsoon trough, Holly was
already at tropical storm strength when it
finally attained a closed circulation.
Despite only reaching a maximum intensity of
75 kt (39 m/s), Holly significantly affected
much of the western North Pacific due to its
large wind field.

Even as Tropical Depression 09W was
transiting the Luzon Straits, synoptic data
indicated that a very active trough with
poorly organized convection persisted to the
east. At 131200Z the monsoon trough extended
from the weakening Tropical Depression 09W
eastward to just northwest of Guam. By
141200z the eastern end of the trough had
moved northwest and become sharper. Synoptic
data indicated the trough had deepened with
an MSLP near 1000 mb. Numerous 20 to 35 kt
(10 to 18 m/s) ship reports existed south of
the trough axis in the active southwest
monsoon. Organization of the convection
over the trough also improved during this
period, and suggested that a surface
circulation was forming. These developments
prompted the issuance of the first of two
TCFAS at 1415152.

The first aircraft reconnaissance
mission into the disturbance at 0000Z on the

15th found only a sharp trough with 25 kt
(13 m/s) surface winds and an NSLP of 998 mb.
At 151200Z synoptic data indicated that the
southwest monsoon along with a tight pressure
gradient between the monsoon trough and the
subtropical ridge to the northeast, were now
generating gale force winds both north and
south of the trough axis. This occurred
before any closed circulation was analyzed.
These areas of gale force winds were
contained in a NAVOCEANCOMCEN Guam (WWPN
PGTW) extratropical wind warning bulletin.

The second aircraft investigative
mission into the disturbance closed-off a
circulation center at 1602252 and found that
‘Ae MSLP had decreased to 992 mb. Gale force
winds were observed within two degrees of the
center. The first warninng, valid at 1600002,
Was issued shortly thereafter with Holly at
tropical storm strength.

Determination of the initial intensities
of Holly and its associated 30 kt (15 m/s)
wind radii were difficult since the gale
force monsoon flow extended for hundreds of
miles to the south and east of the storm.
At first, the monsoon flow was included as a
gale area in the NAVOCEANCOMCEN Guam extra-
tropical wind warnings. However, as Holly
developed, it took the monsoon flow into its
circulation and subsequently became a very
large storm. Figure 3-11-1, the 1806002
surface analysis, shows the very large area
influenced by Holly. Aircraft and satellite
data also indicated that Holly was abnormally
large.

F@Ae 3-11-1. Sut{aie andy4h at 1806002 Ahoting
.the.Lahge &.zu.fh.tion o~Typhoon Ho.Uy. HoUywa6
b.ti.tt COltbO&7ktillg -t& l)IOllbOOM.t {.tOW.ill.tO .i.fM
CiJLulta.tion a.tti zi.mc.
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Figure 3-ii-2 shows the wind fIeId
associated with Hell’~as reported by recon-
naissance aircraft on 18 August. This flight
was representative of the data obtained on
many of the missions while Holly was a
typhoon. The center was characterized by a
large area of lighter winds. It was not
until.the aircraft was more than 60 nm
(111 km) from the center that it encountered
winds above 50 kt (26 m/s). Generally
throughout the life of Holly, the highest
winds were found in a band 60 to 150 nm
(111 to 278 km) from the center. Within
this band, the strongest winds were usually
observed in the northern and eastern portions
of the storm. The winds observed at Kadena

in two different per~ods: from 1713002 to
1809002 and from 1902002 to 1917002 when
gusts above 50 kt (26 m/s) were reported.
Lighter winds, corresponding to the passage
of the huge center, were reported between
these periods. The maximum sustained wind
reported at Kadena was 50 kt (26 m/s) at
1913552 with a peak gust to 72 kt (37 m/s) at
1908502. Fortunately, despite the strong
winds and the 16.76 in (425 mm) of rain,
there were no deaths or serious damage
reported on Kadena AB. However, some 16,000
air and ferry travelers were stranded on the
island during Holly’s passage. Figure 3-11-3
shows Holly as it passed west of Okinawa.
Notice the very larcrearea covered by HO1lV’S

AB, Okinawa confirmed the aircraft reports. circulation. - -
The strongest winds observed at Kad~na were
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TROPICAL DEPRESSION (12W)

Tropical Depression 12W developed in the
eastern periphery of the monsoon trough, a
favorable position for development, but had
a very brief existence. Although this
system was located in an area of highly
convergent low-level flow, the upper-level
support, while initially favorable for
development was unable to maintain itself and
contributed to the depression’s dissipation.
The combination of a weak low-level circula-
tion and ill-defined mid and upper-level
features made satellite fixing difficult,
resulting in a wide disparity between fixes.
Aircraft reconnaissance also experienced
difficulty in fixing this weak system.

The southwest monsoon was slow to
re-develop in the wake of Typhoon Holly.
Late on 20 August, with a broad trough
extending across the northern Philippine Sea,
an area of convection began to develop at the
eastern end of the trough just to the north
of Guam. Synoptic data at 21OOOOZ indicated
that a weak 1011 mb closed circulation had
formed approximately 200 nm (370 km) north-
northeast of Guam. These developments
prompted a discussion of the disturbance in
the 2106OOZ Significant Tropical Weather
Advisory (ABEH PGTW). The disturbance
tracked generally to the northwest during the
next two days, and slowly consolidated.

Satellite imagery at 230000z showed that
the disturbance was separating from the
trough. Dvorak satellite intensity analysis
estimated that surface winds of 25 kt
(13 m/s) were now associated with the system.
The first aircraft reconnaissance mission was
already underway, but could only find a broad
weak circulation. No winds greater than
20 kt (10 m/s) were observed. During this
time, a weak, upper-level ant~cYclone
developed over the convection. Its develop-
ment was aided by a TUTT cell located
approximately 6 degrees to the west which
provided good divergence aluft. These factors
contributed tothe issuance of a TCFA at
2305002.

During the following 18 hours the
disturbance showed little change. AI-I
aircraft reconnaissance mission the next
morning fixed a broad wind and pressure
center, with an MSLP of 999 mb. Once again
no winds greater than 20 kt (10 m/s) were
observed within 250 nm (463 km) of the
center. Dvorak satellite intensity estimates
now indicated that maximum sustained winds
of 30 kt (15 m/s) were present and forecast-
ed 35 kt (18 m/s) winds in 24 hours.
Synoptic data revealed that 30 kt (15 m/s)
winds were indeed present, but they were
located approximately 250 nm (463 km)
northeast of the disturbance’s center, and
were associated with the tight pressure
gradient between the subtropical ridge
located north of Marcus Island (Minami Tori-
Shima (WMO 47991)) and the disturbance.
However, upper-level support remained
favorable for some intensification which
meant that the disturbance would pose a
threat within 36 hours to the military and
civilian populations on the Ryukyu Islands.
Accordingly, the first warning on Tropical
Depression 12W was issued at 240000z.

The favorable upper-level support
proved to be short-lived. Visual satellite
imagery at first light the next morning
(Figure 3-12-1) revealed an exposed low-
level circulation with the associated
convective activity displaced several
hundred miles to the north. Upper-level
synoptic data indicated the TUTT cell had
moved northwest to near Taiwan, and the
convection had sheared to the north, remain-
ing in the divergent region east of the TUTT
cell. There was no longer any evidence of
an upper-level anticyclone over the
depression.. The upper-level flow pattern
over Tropical Depression 12W was now
dominated by 30 to 50 kt (15 to 26 m/s)
easterly winds from a large anticyclone
which had been present near Japan for
several days. This flow was sufficient to
prevent the redevelopment of any significant
convection near the low-level circulation
center. With further development now
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unlikely, the final warning was issued at
00002 on the 25th.

There were a total of four aircraft
reconnaissance missions flown into this
system, but only two could fix a center, and
both of these had large meteorological and
navigational errors. The maximum surface or
1500 ft (457 m) winds found within 200 nm
(320 km) of the center were 20 kt (10 m/s).
The minumum sea-level pressure found by
aircraft was 995 mb at 2407082 which could
support 35 kt (18 m/s) winds according to

Atkinson and Holliday (1977). However, no
such winds were observed with Tropical
Depression 12W.

The exposed low-level circulation,
completely void of convection, was tracked
northwest after the final warning was issued
with 15 to 20 kt (8 to 10 m/s) winds and
pressures near 1000 mb being reported. This
circulation crossed the Ryukyu Islands near
Okinawa before merging with a weak mid-
latitude front in the northern East China
Sea late on 26 August.
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TYPHOON IHE (13W)

The deadliest typhoon to strike the
Philippines this century began innocently
enough as a weak disturbance on the eastern
end of the monsoon trough. After passing
Guam as a developing tropical storm, Ike
turned to the west-southwest and gradually
intensified. Four days later, Ike attained
an intensity of 125 kt (64 m/s) and crossed
the central Philippines causing extensive
damage and over 2000 deaths. After wrecking
havoc on the Philippines, a weakened Ike
moved into the South China Sea where it
reintensified to 115 kt (59 m/s) before
making landfall and finally dissipating over
mainland China.

As early as 21 August, a weak surface
circulation was being analyzed southeast of
Guam on the eastern extension of the monsoon
trough. From the 21st through the 25th,
various Trust Territory of the Pacific
Islands reporting stations and ship
observations indicated that a weak 1009 mb
low persisted in this area. The lack of
development of this circulation during this
period was attributed to the strong winds
aloft from the same anticyclone that sheared
Tropical Depression 12W.

Late on the 25th the upper-level
shearing began to decrease. This resulted in
a rapid increase in the convection over the
low-level circulation center. By 2600002 the
disturbance, which was to develop into Ike,
began to show continuity. Synoptic data at
2612002 indicated the disturbance was inten-
sifying with 20 to 35 kt (10 to 18 m/s) winds
being reported on the southern periphery of
the circulation center. The MSLP of the
disturbance was estimated to be near 1006 mb.

At 21OOZ on the 26th, a TCFA was issued
based on the earlier mentioned synoptic
reports and satellite imagery which showed
rapid development of a compact circulation
(Figure 3-13-1). Due to the persistent
improvement in organization and the proximity
of the disturbance to Guam, the first warning
on Ike was issued a few hours later at
2700002.

The initial forecast track called for
Ike to move to the northwest. This forecast
was based on persistence and the One-Way
Interactive Tropical Cyclone Model (OTCM),
the best forecast aid currently available to
the Joint Typhoon Warning Center. Based on
the location of the system and the forecast
track, Guam was placed in Condition of
Readiness III at 2705302. This was the ,~~rst
time since 1 December 1982 that Guam had”been
in other than Condition of Readiness I*.
(At that time Typhoon Pamela was a~proach~ng
from the east.)

The first aircraft reconnaissance flight
into Ike fixed the center at 27051OZ approxi-
mately 120 nm (222 km) south of Guam with an
MSLP of 997 mb and estimated the maximum
surface winds at 35 kt (18 m/s) . Ike
continued moving to the northwest at a speed
of 7 to 9 kt (13 to 17 km/hr) during the
next 24 hours and intensified. The storm
remained compact as it passed 90 nm (167 km)
southwest of Guam. At its closest point of
approach to Guam, Ike supported winds of 50
to 60 kt (26 to 31 m/s) but due to the
compact circulation, Guam suffered no ill
effects from the storm. The Naval
Oceanography Command Center (NAVOCEANCOMCEN)
on Nimitz Hill recorded only 15 kt (8 m/s)
sustained winds with a peak gust to 21 kt
(11 m/s) during Ike’s passage. Guam returned
to Condition of Readiness IV at 272130z
based on the 2718002 warning position and
forecast track.

After passing to the southwest of Guam,
Ike continued tracking to the northwest for
the next 12 hours. At approximately 0600z
on the 28th, Ike reached the northern most’
latitude it would attain in the Philippine
Sea. At that time Ike was located 160 run
(296 km) due west of Guam. For the next
four days Ike would track towards the
Philippines on a west-southwest course.

:iglm 3-73-1. Eattgwwtni.ng picttie o~ Ikea.tthe
time the TCFA w i.bhued. A developing uppex-feud

antlcgctoned povid.inggood ou.i&ouc!mnne.U to 2he
~ou.thandwut [262131Z A(qtit NOAA ViMfL? ~VLy).
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This change in track was due to the
effects of the subtropical ridge south of
Japan. From the 26th to the 28th, this
ridge was orientated from east to west.
However, as Tropical Storm June (which
developed over the western Philippine Sea on
28 August) moved westward, the ridge built
south in June’s wake and took on a more
north-south orientation. This forced Ike on
a generally west-southwest course until it
neared the central Philippines. Between
2718002 and 2818002, Ike did not increase
in intensity due to strong shearing of the
convection from the north.

Late on the 28th, the shearing decreased
slightly which allowed Ike to intensify to
typhoon strength. During this intensifica-
tion the Atkinson and Holliday (1977)
pressure-wind relationship did not hold.
For example, at 282341z aircraft reconnais-
sance reported surface and flight level winds
of 75 kt (39 m/s), yet the MSLP was only
991 mb. This would normally be expected to
support winds of 45 kt (23 m/s), some 30 kt
(15 m/s) less than what was being observed.
After moving almost due west for 12 hours,
Ike again turned to the southwest. During
this time Ike weakened to below typhoon
force due to the persistent strong shearing
aloft. However, this weakening was to be
temporary.

As Ike turned more to the west on the
30th, the upper-level anticyclone over Ike
redeveloped and the weakening trend ceased.
By 301200Z Ike had regained typhoon inten-
sity. During this second intensification

period the pressure-wind relationships were
in better agreement. At 30231OZ aircraft
reconnaissance found the MSLP had decreased
to 971 mb and reported 700 mb flight level
winds of 65 kt (33 m/s). This was in much
better agreement with the 70 kt (36 m/s)
winds expected by Atkinson and Holliday
(1977). During this second intensification,
Ike’s circulation became larger - more
typical of a WESTPAC typhoon.

For the next two days Ike tracked
toward the central Philippines at an
average speed of 12 kt (22 km/hr) and
doubled in intensity. Figure 3-13-2 shows
Ike as it neared the Philippines. On the
1st of September just prior to hitting the
Philippines, the last aircraft reconnais-
sance flight was made. The lowest MSLP found
was 947 mb at O1O845Z and 700 mb flight level
winds of 117 kt (60 m/s) were measured in
the eyewall of a 25 nm (46 km) circular eye.
The maximum surface winds were estimated
at 120 to 130 kt (62 to 67 m/s).

For the next 30 hours Ike cut a path of
death and destruction across the central
Philippine Islands that is unequaled in
recent history (Figure 3-13-3). In the wake
of its path, Ike left a reported 1026 people
dead, with 1147 people missing and presumed
dead. Published figures for the number of
people left homeless in the central Philip-
pines range from 200,000 to 480,000. The
worst hit region was the Surigao del Norte
Province of Northern Mindanao where
approximately 1000 people died (Figure
3-13-4).

F@(me 3-13-2. Typhoon lkehttenb.i@ng ub XX na
the ?%L@@tti. At ~ tie Ike w Auppoting
w.indb o~ about 105 k-t (54 mlh) (3122522 Augu.bt NOAA
W&ALU?. i.magemjl .
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Ike tracked to the west-northwest and
then to the northwest at an average speed of
11 kt (20 km/hr) as it crossed the
Philippines and weakened. At 00002 on the
3rd of September Ike had weakened to 45 kt
(23 m/s). Ike guickly reintensified as it
moved into the South China Sea attaining
typhoon intensity by 031200Z. Aircraft
reconnaissance penetrating the 30 nm (56 km)
wide eye at 0308432 found 65 kt (33 m/s)
winds at the surface and 68 kt (35 m/s) winds
at 700 mb. Ike continued to track steadily
to the northwest at 12 to 13 kt (22 to 24
km/hr) reaching an intensity of 115 kt
(59 m/s) at 0418002. Ike gradually lost
intensity from this point on, due to the
proximity of land restricting the inflow,
and shearing from a trough passing to the
north.

Ike transited across Hainan Island on 5
Sqptember still packing winds of 70 to 80 kt
(36 to 41 m/s). Shortly after 0000Z on the
6th, Ike cro~sed the coast of mainland China,
as a tropical storm, approximately 60 nm
(111 km) south-southeast of Nan-Ning
(WMo59431). News reports indicate Ike was
reepensible for at leaet 13 deaths in China.
Extensive flooding and crop damage were also
reported as Ike moved inland and dissipated.

Figure 3-13-3. Ike ah .Lz robbed the cen%zl
Ptipplnu . titi tie lkeum ~uppoting win
O{ about 90 kf [46 mlb] [0201412 Septembm VMSP
viAlld .inlagu.g].

dA

Fig@e 3-/3-4. Ati fceconnaA&ance photo o{ a
town -in Notihezn M.hdanao &ho&ng home 06 the

ti9e IUUAed by Typhoon Ike. [Photo puwicfed by
C17RM. McCaUXAt~, Naval Oceanogtiphq Command
F-y, Cllbi Poa12].
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TROPICAL STORM JUNE (14W)

Tropical Storm June, the last of seven
significant tropical cyclones to develop
during August, originated in the monsoon
trough like most of the other storms before
it. June would also be typical of several
other storms during the month, in that the
most difficult part of warning on the system
would be in locating the actual surface
center.

Even as the final warning was being
issued on the exposed low-level circulation
of Tropical Depression 12W, satellite imagery
indicated a large area of convection
persisted further south over the active
monsoon trough (Figure 3-14-1). At 1200Z on
the 25th of August, synoptic data indicated
a closed 1000 mb circulation had formed in
the trough. During the next two days this
circulation drifted westward as the
associated convection tried to consolidate.
Strong upper-level shearing, from the same
anticyclone which sheared Tropical
Depression 12W, inhibited development on the
25th and 26th. But early on the 27th, an
uPPer-level anticyclone began to form over
the disturbance making conditions more
favorable for development. Although SYnOPtiC
data clearly indicated a surface circulation
was present during this time, the low-level
center was not consistently locatable on
satellite imagery within the broad area of
convection. This problem would plague JTWC
throughout the life of Tropical Storm June.

The first ,aircraft reconnaissance
mission into the disturbance at 270651z found
a closed 30 kt (15 m/s) circulation with a
light and variable wind center 50 nm (93 km)
in diameter. Based on this information and
indications from satellite imagery that the
convection was becoming more organized, a
TCFA was issued at 270800Z. As typical with
most monsoon disturbances, the strongest
winds were observed south of the circulation
center and associated with the southwest
monsoon.

During the following 18 hours, synoptic
data indicated the disturbance continued to
intensify. However, the convection failed to
show the expected increase in organization.
During much of this time satellite imagery
actually indicated multiple circulation
centers were present! Although JTWC wanted
to go to warning status on this disturbance
as early as 271200Z, the inability to
accurately position the surface center made
this impossible. The area of gale force
winds, however, were covered in the
NAVOCEANCOMCEN Guam, extratropical wind
warning bulletin (WWPN PGFW).

Between 280000Z and 280600Z the
disturbance finally consolidated into a
single circulation center (Figure 3-14-2).
Aircraft and satellite fixes now began to
consistently agree on the location of that
center. This prompted the issuance of the
first warning on June as a tropical stem at
280600Z.

F.@x.e 3-14-2. The devetophg Tfwp.ical.StohmJune
ea.bto~thePh.i2ip@Iu. A.tth.iA ti~Junevm
con40Zldaa%Q about a 4hg-2f2 dmutata n cents
[’2g0734z Auguht NOM Vibd imuwLy) .
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At the time of the first warning,
Tropical Storm June was located 110 nm
(204 km) east of Luzon. June was a broad
circulation with the strongest winds in a
band 60 to 150 run (111 to 278 km) from the
center. During the next 12 hours June
headed west steered by the flow along the
south side of a mid to low-level subtropical
ridge. The storm made landfall on the east
coast of northern Luzon at about 281500Z.

After landfall synoptic data indicated
the surface circulation of June apparently

tracked to the west-northwest following the
low-level terrain over northern Luzon and
re-emerged on the northwest coast at
approximately 290000z. However, the mid-
level circulation and nearly all of the
convection continued bo move almost due
west. Since the passage over Luzon
occurred at night when only infrared
imagery was available, accurate positioning
of the low-level center from satellite
imagery was impossible.

F.igukt 3-14-3. T@ica..L~mn Junt .&the notihtin
southChinasea. ThebJwadbwt@etic@ati.onA
Located noti o~ the convection.Tti iA one o~ the
dwtimabthdhat~e imagqyuvutdbeabte to
~ti~y @ the tow-led ~ ‘no~June~
i.ta2amii.&cf.theSo uth Ch.&aSea (2923402 NOA4
Vdlla.e -inU@uJ1 .
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As June emerged in the northern South
China Sea a mid-latitude trough moved across
eastern China and weakened the subtropical
ridge. This allowed June to turn to the
northwest. June made landfall at approxi-
mately 3017002 on the coast of mainland
China 130 nm (241 km) east of HOn9 KOn9
(WMo 45005). Although June did intensify to
60 kt (31 m/s) as it transitted the northern
South China Sea, the storm remained poorly
organized (Figure 3-14-3). During this time
aircraft and radar were the only accurate
and consistent means of locating the
circulation center.

Tropical Storm June was the first named

tropical cyclone of the 1984 season to
directly strike the Philippines. Heavy rains
from the combination of June and the south-
west monsoon caused extensive flooding
throughout much of Luzon, particularly along
the west coast and in river valleys. At
least 67 deaths were attributed to the storm.
The deaths resulted primarily from heavy
rains, flooding and the accompanying
landslides. In addition to extensive
damage to crops and vegetation, over 25,000
families lost their homes. However, despite
the considerable damage caused by June, it
was relatively minor compared to the death
and destruction Typhoon Ike brought to the
central Philippines only four days later.
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TYPHOON KELLY (15W)

Typhoon Kelly was quite representative considerable increase in
of the first half of the 1984 season which prompted the issuance of
was characterized by numerous hiqh latitude, 1318002. While this was

organization. This
the first warning at
occurring in the

fast-moving systems; This typho;n developed south, a mid-level cold core low was
at the southern end of a shear line and
displayed some erratic movement during its
formative stages before accelerating to the
north-northwest towards a mid-level cut-off
low. During the last phase of its life,
Kelly recurved very sharply to the northeast
and transitioned into an extratropical
systern.

During the first week of September, a
strong frontal system moved across the North
Pacific Ocean and left in its wake a quasi-
stationary shear line extending between 20N
170E and 35N 180E. On 11 September the
southern portion of the shear line became
detached and began to take on tropical
characteristics.

During the next two days the disturbance
slowly developed as the associated convection
increased in organization. At 00002 on the
13th, an exposed low-level circulation was
observed on satellite imagery west-northwest
of the main convection. Dvorak intensity
analysis of the 1300002 imagery estimated
that 30 kt (15 m/s) surface winds were
present near the center. Sparse synoptic ‘
data indicated a 20 to 25 kt (10 to 13 m/s)
circulation was present. Based on this
information, a TCFA was issued at 130435Z
and an aircraft investigative mission was
requested for the following morning.
Throughout the evening the system continued
to develop with the convection showing a

developing further north on the northern
remnants of the shear line. This cut-off low
and the mid-latitude westerlies just north
of it would be the principal steering
mechanisms for Kelly.

As long as Kelly stayed below tropical
storm strength it moved slowly. Satellite
fixes on the 13th indicated Kelly moved in a
cyclonic loop about its point of origin.
However, after it became a named storm,
Kelly accelerated to the north and
eventually to the northwest as it was caught
in the southerlies between the mid-Pacific
high and the inflow pattern about the cut-
off low. Because of its relatively high
latitude, Kelly entrained cold air into its
circulation almost from the start, and was
slow to intensify. By 141800Z there was
a noticeable “dry slot” forming and the
storm took on a north-south orientation
(Figure 3-15-1).

As Kelly approached the cold low
(Figure 3-15-2) it slowed and reached
maxunum intensity. Then suddenly, under the
influence of the mid-latitude westerlies
just to the north, it abruptly turned and
accelerated to the northeast. Although JTWC
forecasts indicated recurvature to the
northeast would occur, it was not forecast
to begin until Kelly reached 35N. It now
appears the westerlies were located further
south than Figure 3-15-2 indicates. Kelly

F@l.Q. 3-15-1. KeUyti an.tutatidging tnopi.cal
Atu~. KsUyuuA UCQA!- .toXhen02.tfMwJL#w?AX
a.tthd time [142259Z Septemba VMSP V.ibLkZt~#llj).
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weakened very rapidly after recurvature as
the convection began to be sheared. By
1712002 the storm had started to loose its
tropical characteristics.

In this phase, Kelly began to
demonstrate intensity anomalies frequently
observed in storms becoming extratropical.
The low central pressures observed did not
correspond well with the relatively weak
winds found by aircraft reconnaissance. On

the other hand, since the central convection
had nearly disappeared, the Dvorak intensity
model estimated winds significantly lower
than what was observed by aircraft. By
1800002 Kelly had completed its extra-
tropical transition and the final warning
was issued. The remnants of Kelly continued
to the northeast and were locatable on
satellite imagery until the 21st. By then
the system was east of the International
Dateline and moving into the Gulf of Alaska.
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TROPICAL STORM LYNN (16W)

After Typhoon Ike moved inland over
China early on 6 September, strong surface
ridging from the subtropical ridge kept
easterlies across much of the tropical
Northwest Pacific. By mid-September, the
ridging began to give way to the southwest
monsoon. This helped set the stage for the
development of Tropical Storm Lynn.

The disturbance that would eventually
become Lynn was first noticed as an area of
poorly organized convection near Guam on 19
September. During the following three days
the area of convection moved west across the
northern Philippine Sea with little cievelop-
ment noted. The convection was apparently
associated with a westward moving TUTT cell.
As the TUTT cell weakened east of Luzon,
divergence from an upper-level anticyclone
north of Guam, which was ridging westward,
maintained the convection. By the 22nil,a
second upper-level anticyclone had developed
just northeast of Luzon near the disturbance
and the convection began to increase. During
this entire time, surface synoptic data
indicated only convergent easterly trades
were present beneath the convection.

At 230000Z, the convection entered the
South China Sea. At the same time, a lee
side low-level cyclonic circulation formed in
the monsoon trough just west of Luzon,
apparently the result of persistent easterly
flow across the mountainous terrain of
northern Luzon. This provided the low-level
circulation which would accelerate the
development of Tropical Storm Lynn.

During the next several hours the
disturbance rapidly consolidated. Ship
reports indicated the surface circulation had
10 to 20 kt (5 to 10 m/s) winds with an hiSLP
estimated at 1003 mb. The associated
convection showed a significant increase in
development as it tried to organize near the
low-level circulation. In addition, a cut-
off low over southern China was enhancing the
outflow from the enticyclone northeast of
Luzon. Based on this collective information,
the Significant Tropical Weather Advisory
(ABEH PGTW) was reissued at 231OOOZ to
include this disturbance as a suspect area.
The potential for significant tropical
cyclone development was assissed as “fair”.

During the next nine hours, the tropical
disturbance continued to show signs of
increased organization on satellite imagery.
At 231800Z, imagery indicated that a central
area of intense convection had formed.
Synoptic data showed the disturbance now had
winds of 20 to 30 kt (10 to 15 m/s). Basea
on these developments a TCFA was issued at
231900Z.

The first warning on Lynn as a tropical
depression was issued at 2406002 when
satellite imagery indicated that the
convection was moving over the low-level
circulation center and intensifying. The
first few warnings forecast Lynn to slowly
intensify and move to the west-northwest.
This forecast track was based on guidance
from the One-Way Interactive Tropical

Cyclone Noael (OTCM). During the next 18
hours Lynn aid intensify some, reaching
tropical storm strength at 241800z and
peaking at 40 kt (21 m/s) at 250000z. After
that point in time, since Lynn had been
moving slowly west-southwest away from the
upper-level anticyclone northeast of Luzon,
it lost its upper-level outflow and entered
a shearing environment. This resulted in a
displacement of the convection to the north
of the low-level circulation center and the
start of a weakening trend (Figure 3-16-1).
In addition to the shearing, the enhancement
of the anticyclonic outflow by the cut-off
low over southern China had now ceased as
the low dissipated at about 250000z.

At 0600z on the 25th, it was apparent
that Lynn had become a sheared system and
that no further intensification would likely
occur . The closest convection was located
more than 120 nm (222 km) to the northeast.
Lynn was now expected to follow a west-
southwest track along the northern periphery
of the low-level monsoon trough until it
dissipated over central Vietnam. Tropical
Storm Lynn posed no further forecast
problems after that except for the difficul-
ty in positioning the exposed low-level
circulation center at night.

During the twenty-four hours prior to
landfall, Lynn did experience a flare-up of
its convection. Synoptic data at 0000Z on
the 27th showed that the upper-level anti-
cyclone had reformed near Hainan Island and
that the flow over Lynn had become weak buti
diffluent. Also possibly contributing to
this convective flare-up prior to landfall
was convergence of the low-level flow and
orographic lifting; both caused by the
mountainous terrain inland of the Vietnam
coast. After making landfall 50 nm (93 km)
southeast of Da Nang (WMO 48855) Lynn
turned northwest dissipating along the
Vietnam/Laos border after 2718002. There
were no reports of damage or injuries from
Tropical Storm Lynn.

F.igum 3-16-1. TIwpi.ca.LStown Lgnn being bhwted.
The expo~edlow-.teve.t cincula.tioni.a 40@wuz06 the
main wnved20n (2S0223ZSeptembehUMSP viAua.C

-WI .
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TROPICAJ_ISTORM MAURY (17W)

During a four week period extending from rapid development
the last week of September until the middle
of October, a large-amplitude long wave
trough persisted in the western North
Pacific. This trough weakened the sub-
tropical ridge and displaced it to the east
of its climatological position. As a
result, tropical cyclones developing in the
western North Pacific would accelerate to
the north and recurve almost as soon as they
developed. Tropical Storm Maury was the
first of five storms to develop in the
western North Pacific during this period.
As would be the case with the four storms
after it, Maury failed to show any
significant westward movement prior to
accelerating to the north and recurving.

Tropical Storm Maury formed near Marcus
Island (Minami Tori-Shims (WMO 47991)) at
approximately the same time that Tropical
Storm Nina was developing some 700 nm
(1296 km) to the west-southwest. Nina’s
proximity would ultimately have a significant
influence on Maury’s future.

Usury was originally detected early on
27 September as an area of developing
convection on the northeast extension of the
monsoon trough. Initially the trough was
linked to the trailing end of a mid-
latitude front and this may have supplied
some low-level vorticity which aided in the

of the system.

The disturbance was first discussed on
the 2706002 Significant Tropical Weather
Advisory (ASEH PGTW) as one of several weak
circulations embedded in the trough. During
the next 10 hours it became evident that
only two circulations would dominate.
Consequently the ASEH was reissued at
2716002 to indicate this concern. These
two circulations would soon develop into
Maury and Nina respectively.

The disturbance continued to develop at
a rapid pace; much faster than JTWC
anticipated. Dvorak intensity analysis
performed on the 2718002 imagery indicated
that 25 kt (13 ro/s)winds were present. The
imagery over the area two hours later showed
that a well-defined compact low-level
circulation center had developed. Conse-
quently, a TCFA was issued at 2723002. At
2723412, Dvorak analysis of Figure 3-17-1
indicated that 35 kt (18 m/s) winds were
now present in this rapidly developing
system. Based on the satellite intensity
analysis, JTWC issued the first warning on
Maury as a 35 kt (18 m/s) tropical storm at
2800002. Synoptic data during this Period
was unable to shed any light on the true
intensity of Maury.

Figwce 3-17-1. A wmpac.tThop.icatStohmkkumgjubt
@.Ohd% tibUaIVW o{-the @wtwmt.Lng. Vvomzk
httetii.tqana.tg6b 06 tti imagtiy.indkatedtha.t
35 kt (Ig m/b] bmdace P&& uwte pument. Thb
~mpted JTWCto w ontti Atom. The muck
.taqefLTILopicdStomnNinaiA developingtitheuxwt
(272341Z Septembek.OMSP v-iwa.ti. nwmvLYl.
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The first aircraft reconnaissance,
conducted early on the 28th, quickly found
the well-defined circulation center at
280303z and reported that Maury was stronger
than expected. Maximum surface winds of
50 kt (26 m/s) were found both southwest and
northeast of the center. Consequently, the
280000Z warning was ammended to reflect
these higher wind speeds.

During the next 30 hours, Maury moved
slowly west, then northwest and further
intensified reaching its peak intensity of
60 kt (31 m/s) at 290600Z. From now on the
movement and intensity of Maury would be
governed primarily by the much larger
Tropical Storm Nina.

The upper-level anticyclone which was
located just east of Nina exerted
considerable pressure on Maury’s convection
from the start. The large anticyclone
brought strong northerly upper-level winds
over Maury which displaced the convection
to the south. As a result, Maury’s low -
level circulation center was consistently
located near the northwest edge of the
convection (Figure 3-17-1). This strong
wind shear prevented Maury from ever
attaining typhoon strength.

In addition to affecting Maury’s
intensity, these strong winds aloft may also
have been restJonsible for vrevenkjnq Maurv
from turning ;O the north on 27 and 28

F.iguw 3-r7-2. The expobed Low-level ci.t-on
-g d now located jut notthwut 06 Xhe main
wnvection. Ninatich by now had wtaluzned -to 30
[15 mfb), A located almo.d due web.t [300042Z

Septembti VM.SPViAlld inw@M.Y] .

September. It is likely that the outflow
from the anticyclone descended and generated
a weak mid-level induced ridge north of
Maury which temporarily prevented any
significant movement of the storm until Nina
had moved further north.

On 29 September, Nina began to move
northeast and approach Maury. This brought
Maury under the influence of Nina’s large
low-level inflow. As a result, the weak
ridge eroded and Maury began to accelerate
to the north. As Maury accelerated-to the
north, the strong upper-level winds continued
?0 displace Maury’s convection away from the
low-level center. This caused Maury’s
low-level circulation to become exposed
(Figure 3-17-2) and marked the start of the
weakening trend. The subtropical ridge
located to the east of Maury was ,alsoa
factor contributing to the acceleration.
With these two factors combined, Maury
reached a top speed of 26 kt (48 km/hr)
between 3006002 and 3012002.

The presence of the subtropical ridge
dominated the JTWC forecast philosophy
from the start. Maury was forecast to move
around the ridge and recurve to the north-
east. The actual movement was fairly close
to the predicted track, although forecasting
the speed of movement and the latitude of
recurvature was difficult due to the
influence of Nina.

Fi.gwLe 3-17-4. Imagtiy 06 Ttop&a.t S.ZozmNhux jut
a@w the ~econnaibmnce @ght h F.iguhe 3-17-3
nub wnduded. MawLyi.b no.tlocazizbte (OIO022Z
OctobmOMSP v.ibua.t.imagezy).
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At 301200z, Maury was approximately
320 nm (593 km) northeast of Nina. Both
storms were now moving to the northeast
around the subtropical ridge. Instead of
accelerating to the northeast like storms
normally do, Maury slowed since it had
entered Nina’s larger circulation. With
Nina’moving to the northeast at 28 kt
(52 km/hr) it took less than 12 hours to
catch Maury and assimilate it into its
circulation.

Maury was no longer identifiable on
satellite imagery after 301831Z; however,
aircraft reconnaissance several hours later
was still able to locate both Maury and Nina
(Figure 3-17-3). Satellite imagery at this
time however, showed that only one storm,
Nina, was present (Figure 3-17-4). At
O1OOOOZ, with Maury’s continuation as a
separate system highly unlikely, tie final
warning was issued.

F.QwLe 3-17-3. A&hough TJwp.ha2S.to2mMaWLyuu4 no
tongehtieti@ble on @t@U.te-Gnagmy, tic@t
mewnna.i.b~ance late on the 30-th w hti.-f.t abkk to
$matethebtoxm’b centm. (IJ.hi andhei.gktdataaze

@wn the 700 mb levti. IIMF(O1l &e~Ueti .i%e f?kU-hWll

ob~aved ~figlzt levet tidb and “MSW”eepze.ben.tb the
ma.x.inmmobbemed bwt{aee mindb. The a.MOUM wdh tind
tiection and bpeed %eptab~ the buhdace L&ndb at
thal point. The numbm on‘tiewind bti hepktieti
tie tenb di.gi.t o{ the 700 mb &nd d.imecti.on.
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Tropical Storm Nina was
tropical storm to develop in

the
the

trough during the latter-half of

TROPICAL

third
monsoon
September.

Despite originating in a region fav~rable
for cyclogenesis, Nina never intensified
beyond 55 kt (28 m/s). This was due to the
inability of an upper-level anticyclone to
persist over the storm. The last phase of
Nina’s life was noteworthy due to the storm’s
reintensification and assimilation of
Tropical Storm Naury into its circulation.

On the 25th of September, a mid-
latitude frontal system moved across the
western North Pacific. AS the front passed
north of the monsoon trough, the trough was
pulled to the northeast on the 26th. At
2700002, the trough extended from the central
Philippine Sea northeast to near Marcus
Island (Minami Tori-Shims (WMO 47991)) where
it became connected with the trailing edge
of the cold front. Embedded in this trough
were several weak circulations; most
noticeable were the ones northeast and north-
west of Guam. These would later develop into
Tropical Storms Maury and Nina respectively.

Synoptic data at 2700002 indicated a
closed 1004 mb circulation had formed 500 nm
(926 km) north-northwest of Guam. The
convection associated with the disturbance
was poorly organized, but a large upper-
level anticyclone north of Guam was providing
good outflow channels to the south and east.

STORN NINA (18W)

During the following twelve hours the
circulation and the associated convection
moved north and consolidated. At 2712002
numerous ship reports indicated the system
had intensified and was detaching from the
trough. Tropical cyclone development during
the next 24 hours now became a distinct
possibility. Consequently, the Significant
Tropical Weather Advisory (ASEH PGTW) was
reissued at 2716002 upgrading the potential
for development of this disturbance to
IIfair!l. This was followed by a TCFA at
2720302 based on satellite imagery which
showed the disturbance was consolidating and
becoming comma shaped.

The first aircraft reconnaissance flight
into Nina took place late on the 27th and
found only a sharp trough oriented northeast
to southwest with an MSLP of 998 mb.
However, a band of 30 to 40 kt (15 to 20 m/s)
winds were observed south of the trough axis.
This prompted the issuance of the first
warning at 2800002.

During the following 24 hours, Nina
moved slowly north reaching an intensity of
45 kt (23 m/s) at 2812002. Nina failed to
develop a central dense overcast (CDO) as
would be expected with normal tropical
cyclone development. Instead, due to the
displacement of the upper-level anticyclone
to the east of the low-level circulation,

Figuhc 3-18-1. The bzoad expohtd .20w=Lev&
ticutation 06 Thop.icat Stohm Nina (2901022
Septembu NOAAu~ud.imagay].
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Nina more closely resembled a subtropical
system. The convection was located poleward
and eastward of the low-level center, and
the radius of maximum winds was removed from
the center. In addition, reconniassance
aircraft found only sight temperature
increases at the center.

This displacement of the convection
north and east of the low-level center
introduced uncertainty in the storm’s
position on the night of 28 September when
the low-level circulation was poorly
defined. Analysis of satellite imagery
indicated that the upper-level circulation
center passed east of Iwo-Jima (WMO 47981),
but the surface winds at Iwo-Jima remained
from the southeast until about 281800Z.
This clearly indicates the surface
circulation passed west of the island.
During this time, synoptic data was
essential in fixing the surface center since

the low-level center was not locatable on
satellite imagery.

Early on the 29th, Nina entered the
westerlies and the convection was displaced
even further to the east remaining under the
strongest upper-level diffluence. This
resulted in a weakening of the storm. The
broad low-level circulation was now
continuously exposed, generally 100 to 180
nm (185 to 333 km) west of the main
convection (Figure 3-18-1).

By early on the 30th, Nina had weakened
to depression strength with reconnaissance
aircraft unable to locate the low-level
circulation center and satellite imagery
indicating several possible low-level
circulation centers. Nina was now foreczst
to dissipate over water during the next 12
to 24 hours. However, this weakening was to
be temporary.

F@#uz 3-18-2. Tmop.i.ul St@tJII Nina a.Z WXhKVII
i.n.ien6ity. kuucy h now ab&in@ukf into -’b

&h.m.h%n [oIo022z Octobm W vhuat .ima@g).
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Between 3006002 and 3018002, the low-
level circulation moved rapidly northeast
under the active convection resulting in a
rapid reintensification of Nina. During
this intensification, Tropical Storm Maury
became incorporated into the larger
circulation of Nina. However, there is no
evidence to indicate that this intensifica-
tion was due to the presence of Maury. At
00002 on 1 October, Nina reached maximum

intensity of 55 kt (28 m/s) (Figure 3-18-2).

Early on the first of October, extra-
tropical transition began. The convection
rapidly decreased during the day as Nina
continued to the northeast. Nina became
extratropical between 011200Z and 011500Z,
with the final warning being issued at
0118002.
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TYPHOON OGDEN (19W)

Typhoon Ogden was the first of a series
of eight tropical cyclones during the month
of October which established a new record
for northwest Pacific tropical cyclone
activity for that month. Ogden like the two
storms before it, moved almost due north
from the time it developed until it began to
recurve. Ogden had great difficulty in
becoming vertically aligned and would
probably never have attained typhoon inten-
sity if it had not accelerated after
recurvature thereby adding the translation
speed of movement to the storm’s wind field.

The disturbance that developed into the
eighth typhoon of the season was initially
detected as a weak surface circulation west
of Truk (WMO 91334) on the 3rd of October.
NO significant convection directly associated
with the circulation was evident on satellite
imagery at the time. The disturbance moved
to the northwest over the next 18 hours and
became part of the eastward extension of the
resurging southwest monsoon trough.
Synoptic data at 040000Z indicated a 10 to
20 kt (5 to 10 m/s) surface circulation was
present, with an MSLP near 1008 mb. The
persistence of the circulation prompted its
inclusion in the 040600Z Significant
Tropical Weather Advisory (ASEH PGTW).

The monsoon trough began to extend
northwestward on the 4th as it had a week
earlier when Tropical Storms Maury and Nina
developed. As the circulation became
embedded in the trough, the disturbance
followed the trough orientation and tracked
to the northeast. Some poorly organized
convection associated with the surface
circulation could now be detected on satel-
lite imagery. Upper-level flow up to this
time was weak but generally diffluent.

On 5 October, the convection indicated
a further improvement in organization and
was now consolidating in the northeast

periphery of the monsoon trough, several
degrees northeast of the surface circulation.
An upper-level anticyclone was also observed
to be developing over the disturbance.
Early on the 6th, the convection moved
slightly southwest and continued to increase
in size and organization. This brought the
low-level circulation in closer proximity to
the mid and upper-level features.

It was determined from sparse synoptic
data at 0600002 that the circulation had
turned more northward with an MSLP likely
below 1004 mb. This led to the issuance of
a TCFA at 0604002. At 0606002, a ship near
the disturbance’s center reported a 1002 mb
pressure to confirm the earlier analysis.

The first of seven aircraft reconnais-
sance flights into Ogden occurred early on
6 October. A surface center was not located
but a sharp low-level trough oriented
northeast to southwest with an MSLP of 1000
mb was evident. Maximum sustained winds of
20 kt (10 m/s) were reported southeast of
the trough axis. The second aircraft
reconnaissance mission closed-off a
circulation center at 0622272 with an MSLP
of 999 mh and reported 15 kt (8 m/s) winds
near the broad center. Winds of 35 kt
(18 m/s) were found approximately 170 nm
(315 km) east-northeast of the center
associated with the tight pressure gradient
between the developing Ogden and the
subtropical ridge to the northeast.
Intensity estimates from satellite analysis
at this time indicated surface winds of
25 kt (13 m/s) were present. Although the
disturbance was still located within the
monsoon trough, satellite data indicated the
system was moving north and separating from
the trough. This in combination with the
aircraft data prompted the issuance of the
first warning on Ogden as a 25 kt (13 m/s)
tropical depression at 070000Z (Figure
3-19-1).

F.@Iw 3-19-1. Ogden atthea%e.the &t6.tuwut&g
w hued. Dvohak.in.tetiitganatybbindicated
tkal 25 kt (13 mlb) butdaet@ui4 uwepttient
(070002Z Octobm VUSPv&at. Lma.goyJ.
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Over the next 24 hours, Ogden tracked
around the southwest periphery of the nid-
Pacific ridge. The ridge was retreating
eastward in advance of a mid-latitude
trough approaching from Japan. Although
the first four JTWC warnings forecast
eventual recurvature to the northeast, the
actual recurvature was much sharper than
anticipated, with significant acceleration
occurring during the first twenty-four
hours of the forecast period. This was due
to the mid-latitude trough moving east
faster than anticipated, resulting in a more
rapid retreat of the mid-Pacific ridge.
This quickly put Ogden under a southwesterly
steering flow.

At approximately 0716002, Ogden
obtained tropical storm intensity. At this
time, Ogden was already accelerating to the
northeast. Part of the storm’s intensifi-
cation during the next 30 hours would be a
result of the forward translational speed
being added to the true wind speed. This
would consistently put the stronger winds
in the southeast semicircle.

The only land affected by Ogden was
Marcus Island (Minami Tori-Shims (WMO

47991)). Ogden passed just to the east of
the island at approximately 0802002. The
island was subjected to the weaker, north-
west semicircle of the storm, and as a
result, no damage was reported. The
highest known wind occurred at 0800002 when
northeast winds of 27 kt (14 m/s) were
observed. At the same time the sea-level
pressure was 990.3 mb. Only two hours
earlier, aircraft reconnaissance reported
an MSLP in Ogden of 993 mb. This suggests
that the intensifying surface center passed
very close to the island.

At 12002 on 8 October, the mid-
latitude westerlies began to accelerate
Ogden to the northeast in earnest and Ogden
began its transition to an extratropical
low as it attained typhoon intensity
(Figure 3-19-2). A combination of the
extratropical transition and a 20 kt
(37 km/hr) northeast movement contributed
to an expanded asymmetric wind field and to
the typhoon force winds in the southeast
semicircle. Aircraft reconnaissance at
0821322 reported 70 kt (36 m/s) surface
winds 30 nm (56 km) from the surface center
in the southwest and southeast quadrants.
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The ARWO also verified that extratropi-
Cal transition had commenced. Stratiform
clouds were observed in the surface center
and a 10 nm (19 km) northeast tilt was
present from the surface to the 700 mb
center. In addition, the measured MSLP was
only 993 mb. This would normally support
winds of 55 kt (28 m/s) according to
Atkinson-Holliday (1977) pressure-wind
curve. This discontinuity is often
observed during extratropical transition.

The southwesterlies continued to shear
Ogden as it accelerated to the northeast,
further separating the 700 mb and upper-
level centers from the surface center.
Ogden weakened to tropical storm strength
approximately twenty-four hours after it
obtained typhoon strength, even though

maximum sustained winds of 77 kt (40 m/s)
were indicated from satellite imagery. The
satellite intensity estimates at this time
were based on the Dvorak model of a
subtropical system. Consequently, Ogden’s
25 kt (46 km/hr) movement was directly
added to the initial model intensity. It
was apparent on satellite imagery at 0000Z
on 10 October that Ogden had lost all
convection and had completed its extra-
tropical transition. It still supported 55
kt (28 m/s) winds and had a 32 kt (59 km/hr)
northeast movement. At this time, the final
warning was issued. The upper-level center
was located more than one degree northeast
of the surface center based on satellite
imagery. The remains of Ogden continued
northeast towards the International Dateline
as an extratropical storm.
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TYPHOON PHYLLIS (20W)

Typhoon Phyllis was the first of four
significant tropical cyclones to develop in
the monsoon trough during a two day period.
Three of these would form in WESTPAC, with
the fourth, Tropical Cyclone 02B developing
in the Bay of Bengal. Of the four, Phyllis
was by far the strongest, reaching a maximum
intensity of 80 kt (41 m/s). However,
despite its strength, Phyllis caused no
reported damage as it remained over water
throughout its life.

As an intenisfying Typhoon Ogden began
to accelerate to the northeast on 7 October,
a broad area of troughing and low-level
convergence persisted in its wake. By late
on the 7th, the seedling of Phyllis was being
analyzed as a weak surface circulation
embedded in the trough east of Guam. During
the next day-and-a-half, the disturbance

drifted to the northeast with no significant
development noted. Figure 3-20-1 depicts
the surface situation at 0900002 as Phyllis
finally began to develop. A broad trough
extends southwest from Typhoon Ogden across
Guam and into the Philippine Sea. Embedded
in this trough are two circulations; one to
the northeast and one to the southwest of
Guam . These would later develop into Typhoon
Phyllis and Tropical Storm Roy respectively.

Although surface synoptic data was
sparse near the circulation northeast of
Guam, satellite imagery during the 9th and
into the 10th indicated that a compact
circulation was developing. This resulted in
a TCFA being issued at 10063OZ. At the time
the TCFA was issued, Dvorak intensity

analysis indicated that surface winds of
25 kts (13m/s) were present.

F@uhe 3-20-1. Sut{ace ana.tyti al the time Typhoon
PhyU and Tmp.ka..? SY@unRoy beganto develop
(090000ZOctobti 1984).



The first warning on Phyllis was issued
at 11OOOOZ after satellite imagery indicated
the disturbance had intensified further and
now supported winds of 35 kt (18 m/s). By
now Phyllis had nearly detached from the
trough and would soon begin to accelerate to
the north. During the next twenty-four hours
Phyllis intensified rapidly reaching typhoon
strength by 120000z. The upgrade to typhoon
status was based upon reports from recon-
naissance aircraft and from Dvorak intensity

analysis of Figure 3-20-2.

Phyllis continued to strengthen reaching
a maximum intensity of 80 kt (41 m/s) twelve
hours later at 1212002. At the time Phyllis
attained its peak intensity, it was located
under a well-defined synoptic scale anti-
cyclone (Figure 3-20-3). This anticyclone
provided good outflow to all quadrants of the
storm. As Phyllis moved north, however, the
anticyclone would remain quasi-stationary

near Marcus Island (Minami Tori-Shims (WMO
47991)). As a result, less than twelve
hours later Phyllis would enter the 50 to 70
kt (26 to 39 m/s) westerly flow and begin to
shear and weaken.

Typhoon Phyllis maintained a predomi-
nantly northward track from the time it
separated from the monsoon trough until it
began to dissipate. The initial movement
northward was a result of Typhoon Ogden
weakening and displacing the subtropical
ridge to the east. As Phyllis began to move
north, a digging mid-latitude shortwave
formed a vigorous cut-off low south of
Honshu. This allowed the ridge east of
Phyllis to rapidly build back northward,
keeping Phyllis under a strong southerly
steering flow. This southerly flow resulted
in Phyllis accelerating to the north and
prevented the typhoon from following a more
typical recurvature track to the northeast.

F.igwtt 3-20-2. Phy&l.d at.thez%netiw upgnaded
to .typhooni.ntetitiq.Duokzhhtted.ty anolybi.4o~
.tti .imugtiy .indicated thatwtdace winch06 65 U
(33 mlh ) we,te pwu.en.t ( 120002Z Octobw VMSP vdual

i.niageng) .
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FLgtie 3-20-3. 200 mb analyd at the tie Typhoon
Phyti a.t?izhed mu%imum.in.tenb@. The Ay)lO@iC

mateanti.cyctoned .&mated &tectty ovuPhy@.
The mid-kevet cu.t-o&j &w .$ou.th o~ Uotihu extended

.#vwugh tie zoo mb Levet [121200z O@obti 1984].



As Phyllis passed north of 25N, the
cut-off low with its associated frontal
system began to accelerate to the northeast.
At the same time, Phyllis began to encounter
the strong upper-level westerlies and the
convection was displaced to the east of the
low-level circulation (Figure 3-20-4).
Phyllis responded by weakening at an even
faster rate than it had earlier intensified.

The last aircraft reconnaissance
mission was flown into Phyllis late on 13
October and found only a trough at the
700 mh level where less than twelve hours
earlier, a well-developed circulation
existed. At the surface, however, the

a~rcraft still found a 999 mb surface
circulation. Satellite imagery at nearly
the same time showed a broad low-level
circulation center defining the remnants of
Phyllis (Figure 3-20-5). All the convection
had been displaced to the northeast. At
1400002, the final warning was issued as
Phyllis became indistinct from the cold
front transiting through the region.
There were no reports of damage from
Phyllis although Marcus Island (Minami Tori-
Shima (WMO 47991)) did report 20 to 30 kt
(10 to 15 m/s) winds for almost two days
as Phyllis passed some 150 nm (278 km) to
the west.

F.igute 3-20-4. TgphoonPhyl.th u it beganlo
waken und~ bting uppe.z-kevct wind bheat. Note
the e.v%ztzopi,cd Low kth .itA cuhociizted @wuM
b@tem -to the wtif ( 1223422 Octobti DMSPvhuat
.ho.gULgl .

+i.gtie 3-20-5. Phy.UA u .i.t mmged with and became
.ind.ibt&ct &omawld@m.t. A?ltha.t fuana[nedod
PluJIMA w a had Lotu-.Levet cAcu.t@ion cetia
[132321Z Oc-tobw VM8P utiua.t .intagwc.y)
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TROPICAL STORM ROY (21W)

Tropical Storm Roy developed in the
monsoon trough southwest of Guam at the same
time that Typhoon Phyllis was developing
further to the northeast. Despite forming
in an area climatologically favorable for
tropical cyclone development, Roy was unable
to persist. Strong upper-level wind shear
resulted in a rapid weakening and eventual
dissipation of the storm after only two days
in warning status.

Early on 9 October, a weak circulation
was first analyzed in the monsoon trough
southwest of Guam. Development of the
disturbance was slow during the next twenty-
four hours due to strong wind shear from the
upper-level outflow of Typhoon Ogden. By
early on the 10th, Ogden’s influence had
lessened which resulted in the convection
over the disturbance increasing and becoming
more organized. At 1004OOZ, Dvorak inten-
sity analysis of the convective banding
indicated that 25 kt (13 m/s) surface winds
were present. This prompted the issuance of
a TCFA at 1007OOZ.

During the development stage no upper-
level anticvclone was detected over the
disturbance, although the flow did become
diffluent. As it turned out, Roy never

developed an upper-level anticyclone. This
inability to develop a good outflow pattern
would ultimately be responsible for Roy’s
quick dissipation.

The first aircraft reconnaissance
mission into the system found a small 1000
mb center at 11OO46Z located approximately
90 nm (167 km) west-southwest of Guam.
Winds of 15 kt (8 m/s) were found around
most of the center except for a small area
of 30 kt (15 m/s) winds in the southeast
quadrant. The ‘aircraft position of the
disturbance’s center confirmed what
satellite imagery indicated - that the
system had turned to a more northerly
heading from the steady northeast course of
the previous two days. This meant Roy would
pass safely to the west of Guam.

Based on the data obtained by recon-
naissance aircraft and the expectation for
further intensification, the first warning
was issued at 110227z, valid at 11OOOOZ
(Figure 3-21-1). Later that afternoon the
second reconnaissance flight found Roy had
indeed intensified. The MSLP had decreased
to 998 mb and minimal tropical storm force
winds existed 20 to 30 nm (37 to 56 km) from
the center.

F.igwie3-21-1. ROy jwt beifoaetit tjim.dwaning WA
.Aued. The pa.tiJWy expo~ed.tow-.teuetcdmdmlon
centehb u&Me on the em.tehnedge06 the tin
convection.Tltei.&.mdo6GuantozoXed JIO nm
{204km}to the no&#vzaAZ& wmphiefly d’oud-tjtee
(702152ZOdobm NW viwcz.!i. mgvcyl.



F.i.gt.uw3-21-2. TqJZ.CLCS.fmmRoy aA an e-xpobed
&OL4Hhd CiAcu&ationc62)t&t b &&& AoI.U.%UAZ 06

the wnvec.tion [120002ZWSP v.iAllati.mlgag).

90



As it turned out, these would be the
strongest winds observed in Roy. Roy passed
80 nm (148 km) west of Guam as a minimal
tropical storm, but caused no damage to the
island. The Naval Oceanography Command
Detachment (NOCD) at Brewer Field, NAS Agana,
recorded maximum winds of only 14 kt (7 m/s)
during Roy’s passage.

As Roy moved to the north-northeast,
strong easterlies from the synoptic scale
anticyclone that was nearly co-located with
the developing Typhoon Phyllis began to
shear the storm. In addition, much of the
monsoon flow which had earlier been directed
into Roy was now feeding into the stronger
Typhoon Phyllis. This began a weakening
trend which continued until Roy’s dissipation
less than 36 hours later.

During the next twenty-four hours, ROY

did make several attempts to redevelop its
convection about the low-level circulation
center, but due to the strong shear, every
attempt was doomed to fail. By the 12th,
Roy had become an exposed system with the
overall convection decreasing (Figure
3-21-2). However, it was at this time that
the lowest MSLP was observed. At 1205312,
reconnaissance aircraft recorded an MSLP of
996 mb. Despite the lower pressures, no
surface winds above 20 kt (10 m/s) were
reported.

Late on the 12th, the last mission into
the dissipating Roy was flown. It was
unable to locate any circulation center and
observed surface winds of 5 to 15 kt
(3 to 8 m/s). This prompted the final
warning to be issued at 1300002 as Roy
dissipated over water.
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TROPICAL STORM SUSAN (22W)

Tropical Storm Susan was the third of
four significant tropical cyclones to
develop in the monsoon trough in less than
two days. During a brief existence Susan
caused considerable damage to central
Vietnam despite only intensifying to 40 kt
(21 In/s).

Occasionally, when a typhoon is active
in the Philippine Sea a “sympathetic” storm
will form in the South China Sea. Recent
examples of such storm pairs are Abby/Carmen
and Orchid/Percy from the 1983 season. The
mechanism at work in these cases is a
combination of excess vorticity and conver-
gence at low-levels, found around
circulation centers embedded in the monsoon
trough, and upper-level ventilation due to
the divergence in the outflow downstream
(west) of the dominant typhoon in the
Philippine Sea. These “sympathetic” storms
often exhibit erratic movement and are the
victims of significant upper-level shearing.
Intensification beyond minimal typhoon
strength is unusual.

As a first impression, one might

assume that this scenario was valid in the
Icase of Tropical sto~ Susan. The surface
situation present as Susan was forming is
shown in Figure 3-22-1. The monsoon trough
extends from the Marshall Islands across
Micronesia, the Philippines, Southeast Asia
and into the Bay of Bengal. Embedded
within this trough is the precursor of
Tropical Cyclone 02B in the Bay of Sengal,
the depression that is soon to be Susan in
the South China Sea and the short-lived
Tropical Storm Roy just west of Guam.
Tropical Storm Phyllis (soon to be typhoon
Phyllis) had recently separated from the
trough and was accelerating to the north.
The first impression, however, is incorrect
in this case. Susan was not a sympathetic
storm induced by either of the storms to
the east, but was instead a completely
independent system. The inflow patterns
about Roy and Phyllis disrupt each other
whereas the flow around Susan dominates the
entire South China Sea and controls much
more mass than the other two. Given time
and more open ocean, Susan would
probably have become the most intense of the
four systems.

F.tguhe3-22-1. The 1112002OctObti bU&@e/9Ju.Ui.Lt.nt
teve-tan@fAL4 duzhg the ~omw.tiveb.iageotj
TmJp&?,.tS.tozmSuAan.



The upper-air pattern present during
the development stage of Susan is shown in
Figure 3-22-2. The anticyclone over the
South China Sea is well-formed and distinct
from one northeast of Guam. In fact, the
upper-level anticyclone over the Pacific
Ocean does not resemble the typical outflow
pattern from a tropical storm. The system
is much more representative of the
climatological synoptic scale high. The
overall pattern shows clearly that Susan
developed on its own merits and not as a
result of a “s~pathetic” reaction.

The disturbance, which would later
develop into Susan, was first noticed on 10
October as a loosely defined but very broad
low-level circulation in the central South
China Sea. Synoptic data showed that winds
of 10 to 20 kt (5 to 10 m/s) were present

with the disturbance. The inflow pattern
covered a very large area and was slow to
consolidate. During this consolidation
period the system remained nearly stationary.

By 1106OOZ the system had started to
accelerate to the west along the axis of
the monsoon trough. The convection and
organization had both increased significant-
ly, resulting in the issuance of a TCFA at
11073OZ. BY now winds near the center were
20 to 25 kt (10 to 13 m/s). The storm
continued to develop as it moved quickly to
the west-northwest, with the first warning
issued at 111800z. Susan made landfall as
a 35 to 40 kt (18 to 21 m/s) tropical storm
just north of Nha Trang, Vietnam (WMO 48877)
some 16 hours later (Figure 3-22-3) . After
landfall, Susan turned northwest and

F-igwr.e3-22-2. The 1100002oc.hb~ 200mb tUla&jbiA .
The uppti-leutian.ticyctmeovtithe.%uth Chi.naSea
ti an independentbybdkm. H toaA not ~ozmed by the
out#owpa.ttanod .the~ fmpica.tb.toJun4neamGuam.
(TheII1200Z200 mb ana&@A had .i.n6u&f.i.cien.tdata
to conductamean.ing@.tana&@4).
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transited up the Mekong Valley. Even though
Susan dissipated as a significant tropical
cyclone at 1300002, its remnants were still
evident three days later as an area of
convection just to the west of Hanoi
(WMO 48820). Initial reports indicate 33
people were killed and some 68,000 families
left homeless due to the heavy rains and
floods which accompanied Susan. Thousands
of hectares of ripening autumn rice were
also reported destroyed.

In summary, although Susan was
simultaneously active with three other
tropical cyclones, analysis proves that it
was not a sympathetic storm induced by the
inflow/outflow patterns of its companions.
Susan started as a very broad system
embedded in the monsoon trough end stayed
in the axis of the through as it moved
inland over Vietnam. Once over land it
recurved to the north but was identifiable
for several more days.

Fi@uLQ 3-22-3. Thopi.catS2@vII Sum nedknnximum
i.ntwi.tg. The~totm ntadehttd{d.t OV@l WU.4td

v&t.nanI&v how t@vL [120822ZOtiba NoM
viAldilnllg@ .
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TROPICAL DEPRESSION (23W)

Tropical Depression 23w was a short-
lived system which developed in the monsoon
trough. The lack of upper-level support
resulted in dissipation only 18 hours after
it became a significant tropical cyclone.

After the dissipation of Typhoon
Phyllis on 14 October, the low-level monsoon
trough still extended from Southeast Asia to
the Marshall Islands. At 1500002, the upper-
level wind-flow was similar to the pattern
present several days earlier, with a large
anticyclone located near Marcus Island
(Minami Tori-Shims (WMO 47991)). In
addition, a westward moving TUTT cell was
now located near 18N 172E. At this time the
convection associated with the monsoon trough
showed little organization. Upper-level flow
over the area was generally easterly, with
northeast flow inhibiting convective
development along the northern side of the
low-level trough.

Early on the 16th, the convection began
to show signs of increased organization.
This was especially evident near the island
of Truk. (WMO 91334), where the eastward
extension of the monsoon trough and the
strongest low-level cyclonic turning were
located. Synoptic data at this time
indicated a 1005 mb surface circulation was
present. The Significant Tropical Weather
Advisory (ABEH PGTW) at 1606002 mentioned
this area as having a “fair” potential for
significant tropical cyclone development.

Satellite imagery during the next 18
hours showed the convection had become more
organized with the development of a central
convective feature. Synoptic data revealed
sea-level pressures of 1003 mb to 1006 mb
around the periphery of the circulation with
the central pressure estimated to be near
1000 mb. These developments prompted the
issuance of a TCFA at 1700002. Upper-level
data indicated the flow was now slightly
diffluent as the disturbance was located in

the TUTT axis.

h investigative reconnaissance flight
into the disturbance closed-off a surface
circulation at 1706002 and reported maximum
surface winds of 25 kt (13 m/s). The MSLP
had decreased to 998 mb. Since further
development was expected, the first warning
on Tropical Depression 23W valid at 1706002
was issued a short time later (Figure
3-23-l).

During the next 18 hours, Tropical
Depression 23W moved northwest and weakened
rather than intensified. Aircraft recon-
naissance at 1720302 could not locate a
surface circulation, but instead observed
winds which indicated that a much larger
circulation was developing to the southeast.
Consequently, the final warning on the
dissipated Tropical Depression 23W was
issued at 1800002.

Post-analysis indicates that Tropical
Depression 23W dissipated as a result of
unfavorable upper-level support. As the
poorly organized depression moved west-
northwest along the northern periphery of
the low-level monsoon trough, it moved into
an area of 30 to 40 kt (15 to 21 m/s)
northerly upper-level winds from the
combined effects of the anticyclone (now
located near Iwo Jima (WMO 47981)) and the
TUTT cell to the northeast. The strong
wind shear over the depression created an
environment which was unfavorable for
tropical cyclone development. In comparison,
the area southeast of Tropical Depression
23w was located in a reqion of diffluent
flow with the upper-level TUTT cell to the
northeast enhancing the diffluence.
Satellite imagery reflected this favorable
uPPer-level outflow as much stronger
convection was forming in this area. This
area of convection would soon develop into
Typhoon Thad..

FigwLe3-23-1. Ttopi.cat Qqxwi%ion 23Wat .tk?time
J%? &A-4kwAn.ingUU4 Llbued. A TUTT ce.UiA tocmkd
nozthem.t o~ the depttihion [170537ZOctob&tN04A
vLwa.tAnllgulg).
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TYPHOON THAI) (24W)

Typhoon Thad developed southeast of
Guam just as Tropical Depression 23W was
dissipating several hundred miles to the
northwest. Unlike its predecessor, Thad
developed under favorable upper-level
environment which permitted fmther
intensification. As Thad developed, it
tracked steadily to the north-northwest
before recurving to the northeask. The
typhoon’s movement was well forecast except
during the initial stages.

Late on 17 October, satellite imagery
revealed that an area of strong convection
was developing a few hundred miles southeast
of the short-lived Tropical Depression 23W.
The development of the convection was aided
significantly by the presence of a tieakening
TUTT cell to the north-northeast which
provided strong diffluence aloft over the
convection.

Synoptic data at 180000z confirmed what
the last aircraft reconnaissance mission
into Tropical Depression 23W had observed a
few hours earlier; that a broad surface
circulation was developing near Truk
(WMo 91334). This circulation was under-
neath the developing convection and on the
eastern end of the monsoon trough. Synoptic
data south of the trough axis indicated the
southwest monsoon was reintensifying with
numerous 20 to 30 kt (10 to 15 m/s) west
winds being reported.

Over the next several hours, the
convection rapidly consolidated. In
addition, satellite imagery and synoptic
data showed an anticyclone was developing
aloft providing good outflow to all
quadrants. As a result, a TCFA was issued
at 180630z.

During the next 18 hours satellite
imagery indicated the disturbance was moving
northwest towards Guam. With Dvorak inten-
sity analysis indicating 30 M (15 m/s)
surface winds present and 45 kt (23 m/s)
surface winds forecast in 24 hours, the
first warning on Thad was issued at 190000Z.

The initial warning forecast Thad to
continue to move to the northwest, paes just
south of Guam and gradually turn towards the
west-northwest in the 48 to 72 hour period.
This forecaet was in good agreement with all
JTWC forecast aids. Also the NOGAPS
analysis and prog series indicated the
subtropical ridge had returned closer to its
climatological position north of Guam which
further convinced JTWC that this track was
reasonable.

As it turned out, this forecast would
be wrong for two reasons. First, JTWC did
not accurately know where the low-level
center was located. Second, and more
importantly.,the subtropical ridge was not
nearly as strong nor as far west as
indicated in the analysis and prog series.
Between 190000Z snd 190600z, as Thad
supposedly neared Guam (WMO 91212), the
winds on the island should have veered to
the east or southeast. Instead, they

remained from the northeast. But analysis
of satellite imagery indicated that Thad
was heading directly towards Guam. Clearly
something was amiss! JTWC’S efforts to
locate the surface center were further
hampered by maintenance problems which
prevented reconnaissance aircraft from
penetrating the disturbances center.

At 190728Z the first aircraft
reconnaissance flight into the center of the
disturbance was finally made and quickly
settled the discrepancy. It located Thad
almost 180 nm (333 km) east of Guam with an
MSLP of 990 mb. As a result, the 190600z
warning position relocated Thad some 120 nm
(222 km) to the northeast! This meant that
the storm would now safely c’learGuam.

At 2000002, as a now well-developed
Thad continued to move to the north-
northwest at 13 to 14 kt (24 to 26 km/hr),
it became obvious the storm was not going to
turn towards the west. Clearly the sub-
tropical ridge was not as well-established
nor as far west as the NOGAPS progs had
earlier indicated (Figure 3-24-l). JTWC
now forecast continued north-northwest
movement for the next 24 hours with
recurvature to the northeast between
21OOOOZ and 220000Z due to the approach of
a mid-latitude trough., As it turned out,
this forecast track was excellent, with the
speeds of movement after recurvature being
only slightly faster than anticipated.

Thad intensified steadily from the time
JTWC went into warning status at 190000Z,
until it reached its peak intensity of
120 kt (62 m/s) at 211800Z (Figure 3-24-2).
By this time Thad had begun to recurve and
link-up with a mid-latitude trough. After
maintaining the 120 kt (62 m/s) intensity
for approximately 12 hours, Thad began a
S1O.Wweakening trend which continued until
the storm went extratropical. During this
period, Thad accelerated from 16 to 30 kt
(3O to 56 km/hr) as it became embedded in
the westerlies. As would be expected with
the storms that accelerate after recurva-
ture, the strongest surface winds were
consistently observed in the southeast
semicircle.

As Thad accelerated to the northeast,
strong upper-level westerlies began to
displace the upper-level circulation and
convection from the surface center. This
was confirmed by the 22231OZ aircraft
reconnaissance fix which found the 700 mb
center 28 nm (52 km) east-northeast of the
surface center. All significant convection
was now located north of the surface center.

On the 23rd, Thad lost most of its
convection with an exposed low-level
circulation center visible on satellite
imagery. The final warning on this system
was issued by JTWC at 240000z. Future
warnings on the extratropical low were
contained in NAVOCEANCOMCEN GUAN extra-
tropical wind warning bulletins (WWPN PGFW).



NOGAPS 700 mb 48-hour prog VT: 201200z October

201200Z October 700 mb NOGAPS analysis

FigwLe 3-24-1. Com~on o~ the 48 kout 700mb
NOGAPSpmogavailableto tht TVO uken.the Atit
uuz.ntngUUA hbl.led and tie veh.idyinganatgbh . The
tue4Wtn ex.tenbian ofj the &LWLOpia.t @e W.6
4OJLL?Wt X0 e%tend webt o-tong ‘MN to nwi 130E.
In.5&ad, due to the edfjti o~ a digging mid+ztitude
akougtt nwvhg into the SFXZ otj Japan,the hidgehti
e&?&~t4 aPlowedThudh t.wi.dtqtecuwe to the
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(a)

(c)

F.igtie3-24-2. Th.tte view o~ Typhoon Thud at
maximum.kZn&ity: (a)Vi4ualinwgtig (b)Tn&wVu?.d
i.magtny and [c) EnhancedIn@d @9~Y - ~ofi
TI@.cuL Cyct.oneCWLve. (22000zzOc.tobtiVM.SP
iolageluj).
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SUPER TYPHOON VANESSA (25W)

Super Typhoon Venessa, the first super
typhoon of the 1984 season, also developed
into the most intense storm of the year. At
peak intensity Vanessa had an MSLP of 879 mb,
only 9 mb above the record 870 mb observed
in Super Typhoon Tip (1979). Except for a
brief period when the storm brushed Guam,
Vanessa remained clear of land and generally
posed a threat only to shipping.

Super Typhoon Vanessa originated in the
Near Equatorial Trough southeast of Ponape
(WMO 91348) three days after Typhoon Thad
formed some 700 nm (1296 km) further to the
west. The disturbance was initially
detected on 20 October as an area of con-
vection near 4N 163E. Its rapid development
resulted in the Significant Tropical Weather
Advisory (ABEH PGTW) being reissued at
201900Z to include this area of convection
as a suspect disturbance.

During the 21st and into the 22nd, the
area of convection slowly increased in
organization as the disturbance moved
northwest to just north of Ponape. The
persistent improvement in organization
during this period resulted in the issuance
of a TCFA at 220500Z. Sparse synoptic data
at the time of the TCFA was only able to
confirm the presence of a 10 to 15 kt
(5 to 8 m/s) surface circulation. By now an
upper-level anticyclone had.developed,
providing good outflow to all but the
northwest quadrant which was still feeling
some effects from the outflow of Typhoon
Thad. The first warning on Vanessa was
issued at 221800z when analysis of satellite
imagery resulted in an estimate that the
disturbance now supported surface winds of
35 kt (18 m/s).

From beginning to end, Vanessa followed
a very climatological track becoming one of
the “great-recurver” storms of 1984. From
the time it attained depression strength
until it began to recurve, it moved almost
due west-northwest. After recurving south
of Okinawa, Vanessa underwent a complex
transition into an extratropical low east of
Japan.

Vanessa’s intensity came very close to
equalling the records established by Super
Typhoon Tip in 1979. Figure 3-25-1 shows
the NSLP versus time for Vanessa as obtained
by reconnaissance aircraft. The pressure
dropped 100 mb in a 48 hour period to reach
a miniuum of 879 mb at 2611142. This is
only 9 mb higher than the 870 mb recorded
in Tip. (These pressures convert to 155 kt
(8O mls) and approximately 165 kt (85 m/s)
for Vanessa and Tip, respectively, using the
Atkinson and Holliday (1977) pressure-wind
relationship) .

The initial warning forecast Vanessa to
move west-northwest and pass over Guam
within 48 hours as a 65 kt (33 m/s) typhoon.
The accuracy of the first forecasts gave the
military and civilian communities on Guam
sufficient time to properly prepare.
Consequently there was little structural
damage on the island and no personal
injuries when Vanessa did approach as an 80
kt (41 m/s) typhoon. Vanessa’s closest
point of approach to Guemwas 90 nm (167 km)
to the south-southwest at 2411OOZ. Sustained
winds above 30 kt (15 m/s) were recorded at
numerous locations on the island with a
peak gust of 59 kt (30 m/s) recorded at the
Naval Oceanography Command Center
(NAVOCEANCQMCEN) building on Nimitz Hill.

Fi.gwte 3-25-1. Time a.mb-hection o{ kIJIUbU’4
minimum bea-.tevet PJLUALJLE u meiw.med btj tewnna&-
bance wdt. The ptti~utehopped 100 mb in a
48hotipAod mdti.ng atowo~ 879mb ti 2611142.
ThiAh on&j 9 mb Itighmlhantheaewtd 870 mb
ob.wwed in Sups TgphoonTip in 1979.
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The only significant damage on Guam occurreti
to vegetation. An estimated 1.7 milIion
dollars worth of crops were lost, principal-
ly bananas. Flooding was also reported in
the southern coastal areas of the island.

Vanessa continued to intensify and
move west-northwest after it passed south
of Guam. The dominate synoptic feature was
the subtropical ridge north of Vanessa
which redeveloped in the wake of Typhoon
Thad. Vanessa moved along the southern
side of the ridge for nearly five days
before recurving. It was just prior to
recurvature, at 2612002 that a peak
intensity of 155 kt (80 m/s) was attained
(Figure 3-25-2). The ARWO flying the
2611142 fix mission that observed the 879
mb MSLP, described the 10 nm (19 km)
circular eye as exhibiting a “fishbowl
effect” with the convection in the eyewall
spiraling vertically to the point of
resembling corkscrews. During this flight,
at a 700 mb height of 2022 m, the 700 mb
temperature within the eye was an excep-
tionally high 30”c. Vanessa remained a
super typhoon from 251800z to 280000Z.

The recurvature which eventually took
place on the 27th and 28th was initially

forecast on the 2500002 warning. A frontal
system over eastern China was identified as
the mechani~m for recurvature. Vanessa was
forecast to recurve at 21N to 22N, but
actually turned to the northeast at 20N as
the frontal system moved slightly faster
than predicted. At no point during this
period was Typhoon Warren in the South
China Sea considered to be a factor in
Vanessa’s movement since Vanessa was the
dominant storm both in size and strength.

The final phase of Vanessa’s life was
a complex transition to an extratropical
low . Interaction with the front began
shortly after recurvature. The 2823302
aircraft reconnaissance mission indicated
the transition was underway with strato-
cumulus undercast present throughout much
of the storm. Vanessa continued to weaken
until the transition was complete.

Post-analysis indicates that extra-
tropical transition was completed by
3012002 as satellite imagery showed no
convection was present. Vanessa
transitioned to a storm force low along the
front and rapidly moved off to the north-
east. The final warning was issued at
31OOOOZ.
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TYPHOON WARREN (26W)

Typhoon Warren was the most erratic
moving tropical cyclone of 1984. The system
was the subject of two TCFAS. It made both
a cyclonic and anticyclonic loop and varied
in speed from quasi-stationary for 12 hours
to 8 kt (15 m/s). Warren’s erratic move-
ments were due to interactions with eastward
moving mid-latitude troughs and Super
Typhoon Vanessa and due to its location in
the monsoon trough.

The precursor of Warren appeared late
on 17 October as an area of poorly organized
convection at the trailing end of a shear
line approximately 300 nm (556 km) northeast
of Mindanao. Synoptic data at the time
indicated that a broad 15 to 25 kt (8 to 13
m/s) circulation was collocated with the
convection and embedded in the monsoon
trough. Over the next 24 hours the convec-
tion persisted and appeared to be separating
from the shear zone while increasing
slightly in organization and intensity.
This prompted the first TCFA to be issued at
1815002. Aircraft reconnaissance
investigated the alert area at 1901592 and
found a broad weak surface circulation with
an MSLP of 1006 mb. Satellite imagery now
showed the convection to be decreasing which
was confirmed by the ARWO who reported that
no significant convection was directly
associated with the disturbance. The TCFA
was cancelled at 1911302 based on the lack
of persistent significant convection near
the low-level center, strong upper-level
easterly winds over the region, and the
proximity of the disturbance to land.

Over the next several days the surface
circulation weakened and moved west-southwest
along the trough axis across the Philippines
and entered the South China Sea on 22

.!..,., .! .

October. During this period synoptic data
indicated that several weak circulations
were embedded in the monsoon trough. Late
on 22 October the tropospheric pattern
became more favorable for development.
Synoptic data showed that west of Palawan a
strong northeast monsoon outbreak combined
with a moderate southwest monsoon to the
south had produced a well-defined surface
circulation. Meanwhile, upper-level
diffluence developed over the South China
Sea on the western edge of an anticyclone
located east 05 Luzon (Figure 3-26-l).

On 23 October the disturbance rapidly
developed. Satellite imagery at 2303002
showed that an exposed low-level circulation
center was present some 30 to 60 nm (56 to
111 km) southeast of the developing intense
convection. Satellite data also indicated
that the tightly wrapped surface circulation
was moving north towards the convection.
The 30 to 40 kt (15 to 21 m,’s)east-
southeast upper-level wind over the
disturbance, while providing some diffluence,
which contributed towards development, also
hindered the surface circulation from
aligning with the convection. At 2306002
the disturbance was again mentioned on the
AEEH, followed several hours later by the
second TCFA at 2311OOZ. With continued
development evident, the first warning was
issued at 18002. Infrared satellite imagery
at the time of the first warning indicated
the surface center was now located on the
eastern edge of the Central Dense Overcast
(CDO). Although Dvorak satellite intensity
analysis on the 2318002 infrared imagery
indicated that 35 kt (18 m/s) winds were
present, JTWC did not upgrade Warren from

Figuze3-26-1. 200 mb anatqdh at 230000ZCkiobet.
The di6@ence oueAthe SouthChina-% wab
@@ient .too-Mow(daz.tento develop, d-thoughit
wouldtieh tindctthe .Low-levztci,tcu.htion~nom
bewning coticated with the convection.
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depression status until 12 hours later when
visual imagery confirmed that the upgrade
was warranted. Post analysis indicates
this upgrade should have occurred at
2318002. Warren and the monsoon trough
moved north over the next 18 hours. Visual
satellite imagery showed that a partially
exposed low-level circulation center was
now evident on the northeast edge of the
convection.

Between 2406002 and 2700002 Warren
moved erratically. It did a small cyclonic
loop on the 24th and 25th, before resuming
a slow westward course followed by a turn
to the north and a 12-hour quasi-stationary
period between 2612002 and 2700002. This
erratic movement was partially due to
Warren’s remaining embedded in the monsoon
trough and the passage of a mid-latitude
trough to the north.

During this period, despite the strong
uPPer-level easterly winds which kept
nearly all the convection west of the low-
level center, Warren strengthened to
typhoon intensity. Aircraft reconnaissance
at 2603302 found a band of 60 to 70 kt
(31 to 36 m/s) surface winds in the south
semicircle of Warren. These winds we= the
result of the southwest monsoon enhancing
Warren’s circulation. Warren maintained
this minimum 65 kt (33 m/s) typhoon
intensity through 2818002.

Warren became quasi-stationary at
2612002. At this time Super Typhoon
Vanessa (located some 960 nm (1778 km) to
the east of Warren in the central Philippine
Sea) was moving towards the northwest.
Warren,now came under the influence of
Vanessa’s large inflow and a mid-latitude
trough passing to the north. (This trough
would also be responsible for Vanessa’s
recurvature) . Warren responded by turning
to the east-northeast and accelerating to
7 kt (13 km/hr) (Figure 3-26-2). This
placed the Philippine Islands north of 14N
including Clark AB and the Subic Bay Naval
Facilities in imminent danger of being hit
by Warren. As a result, all Navy and Air
Force Bases in the region were placed in
Condition of Readiness I early on the 28th.
Fortunately, Warren’s interaction with
Vanessa and the mid-latitude trough was
short-lived sparing the Philippines a direct
hit. On 28 October, with Vanessa recurving
and the trough axis to the east, Warren
slowed and commenced an anticyclonic turn
back to the west. At its closest point of
approach, Warren was 120 nm (222 km) west-
northwest of Clark AB (WMO 98327). As the
effects of the trough and Vanessa eased,
Warren completed its turn to the west on
29 October. The highest wind reported at
Clark AB was 22 kt (11 m/s) at 2820552, with
the total rainfall on 28 and 29 October
reaching 8.74 inches (222 mm) . No signifi-
cant damage was reported at any of the
military bases.

Figwce3-26-2. TyphoonWattenaA i.tmovedZO tht
eat-notiheut undti$he in&.%enceo{ SupeATyphoon
VanebAa. Note the e{ {e& 06 the &thonguppefL-JQvet
otifjlow &.om Vanebha &Ap.ta&ng O)~enjh wnuetion
to .thewe6.t (2723262OctobtiNOM V.i611d .imqy2hy]:



Other coastal areas and marine
interests were not nearly as fortunate.
Heavy rains caused landslides in several
coastal towns killing at least 42 people.
High seas capsized and sank the inter-
island passenger ferry, MV VENUS (746 tons)
on 28 October off Torrijos and Bondoc
Peninsula. About 36 people were killed but
at least 213 passengers were saved. In
addition, a 930 ton ship, the Lorenzo
Container VIII was sunk on 28 October near
14.ON 120.6E, with eight crew members listed
as missing.

Ridging developed in the low to mid-
levels in wake of the mid-latitude trough
passage. The subtropical ridge now became
anchored across the northern part of the
South China Sea. Another surge of the
northeast monsoon entered the South China
Sea on 29 October and began to expand
Warren’s wind radii in the northern
semicircle. Aircraft data indicated that
Warren was beginning to weaken as it drew
cooler, dryer air into its center. The ARWO
reported that the center was surrounded by
stratocumulus clouds. This was also evident
on satellite imagery as the convection began
to decrease in intensity. The deep-layered
northeast monsoon flow pushed Warren’s low-
level circulation to the west-southwest on

30 October and created a significant tilt
from the surface to the 700 mb center. On
the 31st, the hard convection was associated
with the 700 mb center, displaced approxi-
mately 60 nm (111 km) west-northwest of the
weakening surface center (Figure 3-26-3) .
JTWC issued the final warning at 3106OOZ
since the 30 kt (15 m/s) surface center was
no longer expected to become aligned with
the mid-level center and the convection.
This prognosis held true, but because
Warren’s low-level circulation was still in
a region of positive, low-level vorticity,
dissipation occurred much slower than was
forecast. Satellite imagery still showed
that a well-defined low-level circulation
was present 24 hours after the last warning
was issued. Warren’s displaced convection
crossed the central Vietnam coast on
1 November with moderate to heavy rain
forecast. The combination of the northeast
monsoon and dissipating surface circulation
just offshore resulted in 30 to 35 kt
(15 to 18 mls) winds along the Vietnam
coast. By 1800z on 1 November the surface
circulation was no longer discernible on
satellite imagery and synoptic data on 2
November was inconclusive as to the location
of the weakening surface center. Warren had
finally dissipated.

F.@he 3-26-3. The pzJu%F& expobed low--?evet
cdm&vXon cents tip-heed 60 to 70 nm (111to
167km] hotihm~ 06 the 700mb cen-tem.The noMh-
emitmotioonb pdti.ngthe Low-Levelcentehto the
holLthloeAt. Th.iA imuge.ayutu &zkin jub.t 60UA how.
ptio~.to theta btuww.ing(310d04ZQcXobet VAISP
Vi.busti.mag(ny).

109



I

II
$

ajnSSl9NINUVMlSV1
$ a3nSSl9NINUVM1SU14

39?lls9NllVdlSSla●●●

lV21dOUlVWX3+++
“0N3NOOHdAlU3dnSO

lUVISNOOHdAlU3dnS*+
NOOHdAl—

WUOISlV31dOUl--
NOlSS3Ud3alV31dOiil“*•

32NvamslanmdoiilQOo
zOaOO/XXlVNOlllSOd>.

A11SN31NI8
1N3W3AOW40C133dSV+

.,.*>“3””,,.,..nnuan-

......L~.,~,

,,(*
“.36ZI
“/...-..
~“()&.... Wlav“./:~‘:,:’3$YF=T>‘F-m“=”””J”iNEi”7”-G o

I,I, I

‘‘“’~ ‘Z90HW’WA
1mnM11V.=l_&37i

T..
“{““l””

-.*
r

●< ..
+“’””t”’”’-i-

.1.:J.’-sll

/4VdP/i/
[i!,

I,,,t
a./’1’I

t““ttt~“w’’ut’”

~S9WSZ6dlSWfiWINIW

.1.Ot’l

‘;
vwmO“MI

vww
IH21H2

a)

,

J

Sl)iOiXaNIMHXVW

*861AON80-AON10

MLZ-31)mQllls3a
tS3NOV

NOOI+CIA1

,

k-k‘.0+,;4,oAZ,

, I,
-‘J-+Li ,.. P’e:~1”*

Zt“.4
1,*.

~~ii:+{~~~~~~~~~~

.
Vtwtyn0

,..,..,..,--...

#......-..........
#

/Q......--...-.,,.
,...-....--..

Am#
8°.

,*
,,.,..,Oiv”;j~~~~‘-“’”’

,...

i.1 72”’‘0”--3’“--“””““”

:[.“,;’
........... ,,.;4”~“ ..

‘WJ; ,,.,-.
11!,

,tk

.--....--..

TI

...+...

.,....i.

o
.



TYPHOQN AGNES (27w)

Typhoon Agnes was the first of three
tropical cyclones to develop during the
month of November. It was also the last
storm of the season to directly hit the
Philippines. From the time of the first
warning until it made landfall over central
Vietnam, Agnes moved rapidly on a nearly
straight west-n”orthwest course.

The system that eventually developed
into Typhoon Agnes began as an isolated area
of weak convection near the equator on 28
October. Synoptic data at the time hinted
that a weak 5 kt (3 m/s) surface circulation
might be present beneath the convection near
lN 149E. The southwest monsoon at this time
was restricted to the South China and
northern Philippine Seas and did not assist
in the development of this system. Even in
its incipient stage, however, a small upper-
level anticyclone was analyzed over the
disturbance providing good ventilation.

The system slowly developed during the
next three days as the area of convection
and associated weak circulation moved north-
west to near 4N. Late on the 31st,
satellite imagery revealed that a
significant increase in convection and
organization was taking place. This
prompted the issuance of a TCFA at 00002 on
1 November.

During the next six hours the distur-
bance rapidly pulled itself together into a
potent, compact circulation. The first
aircraft reconnaissance mission into the
alert area at O1O513Z found a closed
circulation with maximum surface winds of
50 kt (26 m/s). Analysis of satellite
imagery conducted just prior to the flight
had indicated that only 35 kt (18 m/s) winds
were to be expected. The first warning on
Agnes as a tropical storm was issued a short
time later at O1O6OOZ.

From the time the disturbance was
initially detected until the TCFA was
issued, Agnes had moved slowly to the
northwest. By early on the lst, Agnes had
moved far enough north to be influenced by
the easterly flow along the south side of
the broad mid- to low-level subtropical
ridge which now extended from the dateline
west to the coast of Vietnam. This ridge
and its associated easterly steering flow
persisted throughout the life of Typhoon
Agnes and kept the storm on a west-northwest
track from the 1st of November until it

dissipated over Vietnam six days later.
This ridge was also responsible for making
Agnes’ wind field asymmetric. Due to the
enhancement of the storm’s circulation by
the easterly trades, Agnes’ wind field was
consistently stronger and extended to a
larger radii in the northern semicircle.
This asymmetry would be present throughout
much of the life of Agnes.

As Agnes transited the Philippine Sea
it steadily intensified reaching a peak
intensity of 120 kt (62 m/s) at 0418002.
This peak intensity occurred just prior to
Agnes making landfall 10 nm (19 km) south
of Borongan (WNO 98553) on the central
Philippine Island of Samar. Figure 3-27-1
is satellite imagery of Agnes approximately
twelve hours prior to reaching maximum
intensity.

Agnes weakened as it crossed the
central Philippines, but due to its rapid
speed of movement was able to maintain
typhoon intensity. After emerging in the
South China Sea, Agnes once again inten-
sified, this time to 100 kt (51 m/s).
Agnes maintained this intensity until it
made landfall 20 nm (37 km) north of Qui-
Nhon, Vietnam (WMO 48870) at approximately
11OOZ on 7 November (Figure 3-27-2). After
landfall Agnes continued to track to the
west-northwest and rapidly weakened. The
final warning by JTWC was issued at 080000z.

Typhoon Agnes caused substantial
damage and loss of life when it crossed the
Philippine Islands. Storm surge flooding
of low-lying coastal ar’eason the islands
of Samar and Leyte was particularly severe.
In addition, heavy rainfall caused
extensive flooding. The winds, floods and
mudslides combined to leave over 350,000
homeless. At least 564 people are known
dead as a result of the storm. When the
number dead are combined with the number of
people reported missing, the final death
count is expected to be near 1000. News
reports indicated that the damage exceeded
600 million pesos (30 million U.S. dollars).

When Typhoon Agnes made landfall on
Vietnam three days later, there was
additional destruction of property and loss
of life. Heavy rains brought flooding
which severely affected the rice harvest
and winter crop cultivation.
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F.Qww 3-27-1. Agnebjut @ok to a&%in.@ peak
iJt.tWLLty. At thiA .tinw Agntihad a 5 nm [9fun)age
(0406572NovembtiNOAA v.ibua-t@tiy) .
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Figuze 3-27-2. TyphoonAgnebat 100kZ (51mfb ]
intetitiy jmt PIL&VL to mahingtand&zCtovez cent.tal
V-ktnam [070807ZNovembtiNOAA Vibld hnagexy) .
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SUPER TYPHOON BILL (28W)

The second and last super typhoon of
the 1984 season led a rather unusual life.
After forming east of Guam, it made a small
cyclonic loop before heading to the west-
southwest. Two days later, Bill passed just
to the south of Guam by which time it had
accelerated to almost 20 kt (37 km/hr).
After causing some damage on the island of
Guam, Bill entered the Philippine Sea and
turned to the west-northwest. Although it
was expected to recurve to the northeast and
follow a track sirni~a-rto that of Super
Typhoon Vanessa, due to a complex steering
environment including interaction with
Typhoon Clara, Bill instead turned to the
southeast before eventually dissipating east
of the Philippines. Although this track is
unusual, it is not uncommon for late season
storms to move erratically for at least a
portion of their life.

Super Typhoon Bill originated as an
area of convection on 7 November near 14N
154E . The convection was at the trailing end
of an eastward moving cold front and this
may have supplied some low-level vorticity
which contributed to the rapid development
of the disturbance. The rapid development
of the convection resulted in a TCFA at
0802002. At the time of the TCFA, analysis
of satellite imagery already indicated that
25 kt (13 m/s) surface winds were present.

The first of a total of 35 aircraft
reconnaissance flights flown against Bill
found the disturbance’s circulation center
at 0807212 but observed surface winds of
only 20 kt (10 m/s) . The system showed
continued development during the next 12
hours, and as a result the first warning was

issued at 081800z.

From the 8th until the 10th, Bill
slowly tracked in a 25 nm (46 km) wide
cyclonic loop,and continued to strengthen.
At 00002 on 10 November, reconnaissance
aircraft reported that Bill had intensified
to a 50 kt (26 m/s) tropical storm with an
MSLP of 990 rob.

Bill attained typhoon strength on the
10th . The weak steering flow which had been
present was replaced by easterly flow as the
subtropical ridge strengthened to the north
of the storm. At approximately 1006OOZ Bill
completed its cyclonic loop and started to
move to the west and then southwest on a
course that would eventually bring the
typhoon to the southern tip of Guam. On the
llth and 12th, Bill accelerated and gradual-
ly intensified (Figure 3-28-l). With Bill
forecast to pass within 60 nm (111 km) of
Guam, tropical cyclone Condition of Readiness
III was set on the afternoon of 11 November.
On the morning of the 12th, with Bill now

Figww 3-28-1. Sill conbol.idatingeab.iodGuam
(1100032Nouem&)wUMSP uiAti imagotg).
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forecast to pass less than 30 nrn (56 km)
south of the island, Condition of Readiness
II was set at 1123302.

Although Guam was forecast to be in the
“dangerous” semicircle of the typhoon, the
strength of the flow around the ridge did
have a positive effect on Guam. Bill
accelerated from 15 to 20 kt (28 to 37 km/hr)
as it passed Guam thereby considerably
shortening the time the typhoon affected the
island. This rapid forward speed may also

have been a factor in the slow intensifica-
tion of the system. Only a 15 kt (8 m/s)
increase in intensity occurred during the 24
hour period between 111800z and 1218002 as
Bill approached Guam.

Condition of Readiness I was set on the
evening of the 12th, as Bill neared Guam.

Typhoon Bill passed the southern tip of the
island at 121630z at a distance of 12 nm
(22 km). Figure 3-28-2 contains a plot of
the data obtained by reconnaissance air-

Fi.gu/w3-28-2. Plot 06 data obtainedo-tthe 700mb
levctbqadowa$tkewnnado-nce onthtiwo tni.bbiond
&ouino.4 tU&t~bed40ti 06Gw.
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craft during the two missions flown when
Bill was at its closest point of approach to
Guam. On the island itself, a maximum wind
of 63 kt (32 m/s) was recorded at the
National Weather Service Station (WMO 91217)
at 1216582, with a gust of 84 kt (43 m/s)
recorded at Reserve Craft Beach in Apra
Harbor. Typhoon Bill caused some damage on
Guam, particularly to agricultural cormnodi-
ties. Banana trees that had been slightly
damaged during the passage of Super Typhoon
Vanessa were completely destroyed by Bill.
Total crop damage was estimated at

. $7,707,911. Some minor flooding also
occurred but no personnel injuries were
reported. Electrical power was out in

Bill entered the Philippine Sea late on
the 12th moving west at 20 kt (37 km/hr) and
intensifying. In the 24 hour period between
1312002 and 1412002, the MSLP dropped 54 mb
to 912 mb and the wind speed increased from
95 kt (49 m\s) to 125 kt (64 m/s) (Figure
3-28-3). The pressure continued to drop for
another 12 hours, with aircraft reconnais-
sance at 1422342 reporting an MSLP of 909
mb. This was the lowest pressure reported
in Bill. Bill attained super typhoon
strength at approximately 1418002 which it
then maintained for 12 hours.

Bill turned to the west-northwest
early on the 14th and by 1418002 had turned

ceitain sections
days.

of th= island for several to the northwest. It now appeared that Bill
was starting to move around the western end

F.iguze3-2~-3. TyphoonU CIAit appea.ted on
M.WX.& imagay whileundmgoingtip.idLI.tevIb.iIfi-
ca-tion (140044ZNouemba OMSP viAuo.L.imag~g)

of the subtropical ridge. What was
initially expected to be a simple recurva-
ture scenario would soon become a complex
interaction between Bill, the approaching
Typhoon Clara (now developing near Truk
(WMO 91334)), the mid-latitude westerlies,
and the northeast monsoon. These factors
would eventually cause Bill to weaken,
double back on its present track and
eventually dissipate.

Bill slowed down as it moved to the
northwest and by 1518002 was moving at 7 kt
(13 km/hr) down from the 15 kt (28 km/hr)
movement of twenty-four hours earlier.
This was due to the passage of a mid-
latitude trough to the north which weakened
the subtropical ridge. Bill now began to
weaken as it encountered strong upper-
level westerlies which disrupted its outflow
and sheared the convection to the northeast
(Figure 3-28-4). This marked the start of
a weakening trend which would continue
until dissipation.

At 12002 on the 15th, the subtropical
ridge reintensified temporarily forcing
Bill back on a west-northwest course which

it maintained until late on the 16th. On
the 17th, Bill started to track to the
northwest as the ridge weakened once again.
It now appeared that recurvature was
finally going to occur. At 1800002 Bill
turned again, this time to the northeast
but unfortunately this was not to be the
start of the long awaited recurvature.

At this time, three factors were
involved in the steering of Bill: Typhoon
Clara had become the dominant circulation in
the Philippine Sea (Figure 3-28-5), the flow
around the subtropical ridge was waning, and
the northeast monsoon was gaining strength.
The subtropical ridge was the first loser in
this tug-of-war as Clara’s large low-level
circulation started to draw a weakening Bill
to the southeast. Figure 3-28-6 shows the
rapidly weakening Bill with little convection
remaining as it moved towards Clara.

Bill continued to track to the south-
east and weaken under the combined influence
of Typhoon Clara and the westerlies.
Aircraft reconnaissance at 1911302 confirmed
this weakening trend. The MSLP had risen to
997 mb and the maximum observed 700 mb flight
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level wind was 28 kt (14 m/s). (Since the
mission was flown at night, no surface wind
data were available.) Based on the aircraft
reconnaissance data and the lack of convec-
tion and organization on satellite imagery,
Bill was downgraded to a tropical depression
and finaled at 191200z. As it turned out,
this was premature. Early on the 20th, with
Clara completing recurvature along 132E and
accelerating to the northeast, its influence
on Bill weakened and Bill began to regenerate
some convection. Visible imagery indicated
that a low-level circulation center was
present. Aircraft reconnaissance a short
time later, flying in the daylight at the
1500 ft (457 m) level at 2002052 reported
that Bill was still moving to the southeast

and now had an MSLP of 999 mb. The aircraft
also reported, that a well-defined low-level
circulation with 40 to 55 kt (20 to 28 m/s)
winds was present! The strongest winds were
located in the western semicircle of the
storm and were being enhanced by the north-
east monsoon. As a result Bill was returned
to warning status as a tropical storm at
200600Z (Figure 3-28-7).

Although the aircraft wind data suggests
that Bill intensified between 1912002 and
2006002, this is not considered likely. Due
to the weak mid-level winds reported on the
191130Z fix mission, JTWC had the impression
that Bill was rapidly dissipating. In fact
Bill still possessed a well-defined surface

Figww?3-2~-6. A weakened Ri.U a6 .Lt headh bouth-
az&t undm the @lvtntg oi C.&uuz’b .&LLow
(lg225$ZNouwbu NOAA Vi-4@ tigszyl.

circulation which was weakening at a much
slower rate that the mid-level circulation.
If the 191130z fix mission had been able to
observe surface winds it would probably have
reported that 50 kt (26 m/s) surface winds
were still associated with Bill.

As it turned out, the increase in
convection was temporary. As Clara moved
further away, its effect lessened and Bill
slowed, doing a small cyclonic loop on the
21st. Bill was now under the influence of

the northeast monsoon which pushed the lC
level circulation to the southwest. By t
22nd the low-level circulation became
embedded in the northeast monsoon, and Bi
was no longer identifiable as a significz
tropical cyclone. The final warning was
issued at 220000z. Although the low-levc
circulation dissipated in the Philippine
Sea, residual convection brought locally
heavy rains to the central Philippines e;
on the 23rd of November.
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TYPHOON CLAFil (29w)

Typhoon Clara was the last significant
tropical cyclone to develop during the month
of November. It developed into a textbook,
late-season recurver and was noteworthy due
to its effect on Super Typhoon Bill.

Clara began as a large, low-latitude
disturbance in the eastern Caroline Islands.
It was located by surface synoptic data
before it was identified in satellite
imagery. This disturbance first appeared
late on 11 November as a weak circulation
near 4N 164E and received first mention as
a suspect area in the 120600Z Significant
Tropical Weather Advisory (ABEH PGTW). By
130000Z, a very broad area of convection
was associated with the circulation. The
circulation’s development was aided by the
presence of a disturbance in the Southern
Hemisphere near the Solomons which
stre~gthened the westerly flow south of the
circulation. These westerlies combined with
the northeast trades to the north to supply
the excess low-level vorticity needed for
continued development. The upper-level

pattern was also favorable with anticyclones
over Super Typhoon Bill and over the
Solomons providing divergence aloft over the
developing system. This cross-equatorial
interaction at both the surface and 200 mb
level was instrumental in the development of
Typhoon Clara.

The area continued to consolidate
throughout the day and at 131600z the ABEH
was reissued upgrading the system’s poten-
tial for development to “fair”. Analysis of
satellite imagery at this time yielded an
intensity estimate of 25 kt (13 m/s) with a
forecast to intensify. An aircraft
investigation was requested for later in the
day and with continued development evident,
a TCFA was issued at 1320302. AT 1404542
aircraft reconnaissance found a surface
center with 15 to 25 kt (8 to 13 m/s) winds;
consequently warning number one was issued
at 140600z. Figure 3-29-1 shows Clara
fifteen hours later as a 30 kt (15 m/s)
tropical depression.

F.LgluLL? 3-29-1. (%UA at T~p.icat fkpltbbiOn
in.tcnli,tg duling.&b wnbot.ida.tionb.tage.Maximum
buhdacc windb at .thi.b time weze. neti 30 k-t(15mlb 1.

Thib byb.temwb upgzadedto Thop&at .StoMCti
Lab than nine houm la.teA [ 1421132Novembm NOAA
vi-Mlolin!agefcg),
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From this point on, Clara was a well-
behaved and well forecast system. As Clara
intensified it developed into a large
circulation. As early as 1512002, Clara
controlled as much inflow as Bill, and by
late on the 16th was clearly the dominant of
the two storms. Progress along its track
was typical of a well-behaved fast moving
typhoon, and anticipated well in advance by
JTWC . Typhoon Clara recurved just east of
132E. As Clara recurved, it passed within
500 nm (926 km) of the weakening Super
Typhoon Bill. This proximity to Bill
disrupted Clara’s outflow and resulted in a
slight weakening late on the 18th and into
the 19th. However, Bill’s effect on Clara
was considerably less than the major course
and intensity changes that Clara inflicted
on Bill. Late on the 19th, as Clara recurved
to the northeast and opened on Bill, it

reintensified to 105 kt (54 m/s). This was
just 5 kt (3m/s) less than the peak intensity
of 110 kt (57 m/s) recorded prior to recurv-
ature.

Figure 3-29-2 shows Clara after it had
completed recurvature and was about to
begin extratropical transition with a
frontal system to the northeast. This
transition was of the complex variety in
which the typhoon merges with an existing
front and becomes a wave on the front.
This wave then propagates along the front
and usually accelerates to the northeast.
In this process the typhoon loses all of its
convection and tropical characteristics but
still retains a strong low-level wind field.
In Clara’s case, the transition was rapid
and complete by 2112002. The extratropical
low was still discernible on satellite
imagery as a frontal wave 30 hours later.

Figww 3-?9-2. TyphoonC.&Vtajubta{tc4wl?pkti.ng
aecumJat@eand about.tobeginex.tAL@wpic.at
.t.tanbi-tion& the @ttat bgb~~ to the noz.theab-t.
Eventhib C120ACto -theweakeningSuptiTyphoonW,
UVUZ bhowed Li-.tt& .Mi.wtion 06 in.tmction
(192234ZNovembtiNOAA v.i.bualimagezyl.
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As Clara accelerated to the east-
northeastr it passed to the north of
Iwo-Jima (WMO 47981) which put the island
in the dangerous semicircle of the typhoon.
Sustained winds of 40 kt (21 m/s) with
gusts to 63 kt (32 m/s) were reported
during Clara’s passage. However, no known
damage was sustained on the island.

In summary, Clara was one of the
classic typhoons of 1984. Forming at low-
latitudes as a very broad disturbance,

Clara slowly consolidated and deepened into
a 110 kt (55 m/s) system. Moving rapidly
across the western Pacific, Clara recurved
and, in textbook fashion, transitioned into
an extratropical low while accelerating to
the east-northeast. During Clara’s entire
lifetime, Super Typhoon Bill was active in
the same portion of the ocean. Even though
they were at times close to each other,
Bill had no noticable effect on Clara’s
track and only minor influence on Clara’s
intensity.
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TYPHOON

Typhoon Doyle was the final tropical
cyclone of the 1984 season and the only one
to develop during the month of December.
Doyle followed a typical recurvature track
and remained over open water throughout its
lifetime.

The tropical disturbance that was to
become Doyle first appeared as an area of
convective activity near 5N 156E at 00002 on
the 1st of December. It was mentioned as a
new suspect area on the 0106002 Significant
Tropical Weather Advisory (ABEH PGTW) and
was given a “poor” potential for significant
tropical cyclone development.

During the next 36 hours the disturb-
ance moved west-northwest and gradually
increased in intensity and organization.
During this time satellite imagery showed
the disturbance was developing good upper-
level support in the form of anticyclonic
outflow. With the potential for significant
tropical cyclone development now considered
to be ‘fair”, the AEEH was reissued at
0218002.

DOYLE (30W)

Aircraft reconnaissance early on the
3rd was unable to locate a surface
circulation, but did find a trough with an
MSLP of 1004 mb. The system continued to
show signs of increased organization
prompting the issuance of a TCFA at O311OOZ.
On the afternoon of the 4th, aircraft
reconnaissance indicated that the MSLP had
dropped to 1001 roband that 25 kt (13 m/s)
surface winds were now associated with the
disturbance. Again no low-level circulation
center could be found. Since continued slow
development was evident on satellite imagery,
the TCFA was reissued at O411OOZ. At this
time imagery showed several spiraling
convective bands were present indicating
that the formation of a significant tropical
cyclone was imminent. Also present at this
time was a Southern Hemisphere low-level
circulation in the Coral Sea east of Cape
York. This vortex contributed to the
development of Doyle by increasing the
westerly low-level flow to its south.

Satellite imagery at 0416002 indicated
that the system now had some intense

Figute 3-30-1. T~hoon Doyleone day be{ote.,
~ mm &ten&i@ [0801ObZ Oecembeh
IMSP ui4LdhtIagehyl.
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convection near the center of the developing
circulation and that two intensifying,
convective bands were present. With Dvorak
intensity analysis ~f this imagery indicat-
ing that 35 kt (18 m/s) surface winds were
present, the initial warning on Doyle was
issued at 0418002.

An investigative flight into Doyle
several hours later was finally able to
locate the storm’s center at 0501292
observing 40 kt (21 m/s) surface winds and
measuring a central pressure of 994 mb.
The surface center was very small -
measuring a mere 5 nm (9 km) in diameter,
with the maximum winds located 5 nm (9 km)
from the center and decreasing rapidly
outward. The small size of the surface
center may have been a factor in the
inability of previous reconnaissance
flights to locate it.

During the next 48 hours, Doyle
slowly intensified. Aircraft reconnaissance
confirmed this slow development until the
mission late on 6 December, when the central
pressure was measured at 973 mb, a drop of
18 mb in just 12 hours. Maximum sustained
surface winds of 90 kt (46 m/s) were
observed on the north side of the storm
where the easterly trades were enhancing
Doyle’s circulation. Doyle was upgraded to
typhoon strength at 0700002 based on this
information. Accompanying this intensifi-
cation was a change in movement to a more
northwesterly track.

The plotted values of equivalent
potential temperatures versus the MSLP for
the 30 hours prior to 0700002 December
indicated the strong possibility of rapid
deepening during the next 36 hours
(Dunnavan, 1981). This indication was
incorporated in the 0700002 December warning
with some modification. The warnings prior
to 0700002 had indicated no significant
increase in intensity was likely due to the
presence of the northwest monsoon flow to
the north of the storm. Since that
situation was still present, intensifica-
tion to more than 120 kt (62 m/s) was not
forecast. At this time the area north of
Doyle was marked by the presence of
stratocumulus clouds indicating the
stability of the atmosphere in that region.

At 072047Z the MSLP had decreased to
935 mb, a fall of 43 mb in 24 hours
(Figure 3-30-1). Maximum sustained winds
reported by the ?.RWOat this time were
110 kt (57 m/s). After 0720472, Doyle’s
central sea-level pressure began to rise -
reaching 993 mb at 0920372 December (a rise
of 58 mb in 48 hours). An unusual feature
of Typhoon Doyle was the way the maximum
surface winds lagged the occurrence of its
MSLP . According to the best track
intensities, which are based on all
available data, Typhoon Doyle reached a
maximum intensity of 125 kt (64 m/s) at
0900002 some 27 hours after the lowest
minimum sea-level pressure was recorded!

FZgtie 3-30-2. The expobed low-level c,itcututiono~
Vo@e at the time 06 the @at Wng [170601Z
Vecembw NOAA uA.uztintzgtiy].
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Between 0912002 and 1000OOZ, Doyle
turned to the north and rapidly weakened
from 95 kt (49 m/s) to 45 kt (23 m/s).
Satellite imagery during this time showed a
dramatic decrease in the intensity and
extent of Doylets convection. After
1000OOZ Doyle weakened more gradually while
accelerating to the northeast. The final

warning was issued at 1106OOZ as the nearly
convection-free low-level circulation
center dissipated as a significant tropical
cyclone (Figure 3-30-2).

There were no reports of damages from
Typhoon Doyle as it remained over open
water throughout its lifetime.
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2. NORTH INDIAN OCEAN TROPICAL CYCLONES

Tropical cyclone activity in the North Tables 3-6 through 3-8 provide a summary of
Indian Ocean was nearly normal during 1984. North Indian Ocean tropical cyclone activity
Four storms originated in this area as for 1984 as compared to earlier years.
compared to the annual average of 4.4.

TABLE 3-6.

1984 SIGNIFICANT TROPICAL CYCLONES

CALENDAR NUNBER OF NAXIMUM BEST TRACK
DAYS OF WARNINGS SURFACE ESTIMATED DISTANCE

PROPICAL CYLONE PERIOD OF WARNING WARNING ISSUED WIND (KT) M.SLP

1.

(MB) TRAVELED (NM

TC OIA 26 MAY - 28 MAY 3 9 45 990 819

2. TC 02B 12 OCT - 14 OCT 3 8 45 980 380

3. TC 03B 11 NOV - 15 NOV 5 16 85 975 719

4. TC 04B 28 NOV - 08 DEC 11 34 75 973 2662

1984 TOTALS: 22 67

I!ABLE3-7.

1984 SIGNIFICANT TROPICAL CYCLONES

NORTH
[NDIAN OCEAN

JAN FEB MAR APR NAY JUN JUL AUG SEP OCT NOV DEC TOTAL—. . . —. —— —. _. _

L984 TROPICAL 0000 100001 20 4
CYCLONES

1.975-1984
AVERAGE .1 - - .1 .7 .4 - .1 .3 1.0 1.4 .3 4.4

CASES 1 - - 1 7 4 - 1 3 10 14 3 44

~ORMATION ALERTS: 4 out of 10 Formation Alerts developed into significant tropical
cyclones. Tropical Cyclone Formation Alerts were issued for all
significant tropical cyclones that developed during 1984.

iAIUHNGS: Number of warning days: 22

Number of warning days with
two tropical cyclones in region: o

Number of warning days with three
or more tropical cyclones in region: o
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TROPICAL CYCLONE OIA

Tropical Cyclone OIA, the only
tropical cyclone to develop in the North
Indian Ocean during the Spring transition
season, distinguished itself by its non-
climatological track. After developing in
the western Arabian Sea, Tropical Cyclone
OIA turned to the west-southwest and
transited through the Gulf of Aden rather
than moving to the north or northwest along
the climatologically favored track and
making landfall along the east coast of the
Arabian peninsula. This is the only
tropical cyclone of record to transit
through the Gulf of Aden.

The disturbance which eventually devel-
oped into Tropical Cyclone OIA was first
detected on 23 May as an area of strong
convection centered approximately 180 nm
(333 km) southeast of Socotra (WMO 61599).
The convection persisted and the disturbance
was mentioned as a suspect area in the
Significant Tropical Weather Advisory
(AJ3EHPGTW) at 06002 on the 24th. The
disturbance moved slowly northwestward
during the next 36 hours with a gradual
increase in organization. At 2600512, a
TCFA was issued prompted by the persistent
slow improvement in the convective
organization and by indications from
satellite imagery that a small but well
organized low-level circulation was
developing. Throughout this period,
synoptic data was unable to confirm the

presence of a surface circulation. At
261055Z, the first warning on Tropical
Cyclone OIA, valid at 260600z was issued.
This was based on a Dvorak intensity analysis
of Figure 3-31-1 which estimated that surface
winds of 35 kt (18 m/s) were present.

Tropical Cyclone OIA remained a compact
system throughout its life. Even at its
maximum intensity of 45 kt (23 m/s) between
00002 and 06002 on 27 May, the radius of
greater than 30 kt [15 m/s) winds was
estimated to be only 60 nm (111 km). The
small size of Tropical Cyclone OIA coupled
with the sparsity of synoptic data in the
area precluded any verification of surface
intensity estimates. Intensity estimates on
this system were based entirely on Dvorak
satellite analysis.

Tropical Cyclone OIA moved northwestward
until late on the 26th, when it turned to the
west-southwest and entered the Gulf of Aden
in response to a strong subtropical ridge
over Saudi Arabia. Tropical Cyclone OIA
transited up the Gulf of Aden until it made
landfall at 03002 on 28 May, approximately
35 nm (65 km) west of Berbera, Somalia
(WMO 63160). After making landfall,
Tropical Cyclone OIA moved inland over
Somalia and dissipated. There were no
reports of damages or injuries from this
system.

F.i.gwce3-31-1 Tfiopic.at Cyclone OIA tithe enttance
to the Gu.!d06 Aden {2606172May UMSP UAKT2 .imagtig].
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TROPICAL CYCLONE 02B

Tropical Cyclone
cyclone to develop in

02B, the first tropical
the North Indian Ocean

d~ring the Fall transition season, led a
rather uneventful life. Tropical Cyclone
02B was first detected early on the 10th of
October as a broad area of convection in the
north-central Bay of Bengal. During the day
the convection showed improved organization
with cirrus plumes indicating an upper-level
anticyclone existed over the disturbance.
No surface synoptic data was available in
the area; however, curvature of the low-level
clouds indicated a developing low-level
circulation Was present. Dvorak intensity
analysis of the 1018OOZ imagery estimated
that surface winds of 30 kt (15 m/s) were
present in the system. This prompted the
issuance of the first of two TCFAS at
1023OOZ.

During the next two days the disturbance
developed a broad circulation covering the
head of the Bay of Bengal and intensified
slowly. Upper-level support remained
favorable for further intensification and
the only inhibiting factor for development
was the proximity of the disturbance to land
which restricted the low-level inflow.
Although Tropical Cyclone 02B formed in the
monsoon trough, most of the flow from the
southwest monsoon was being drawn into
Tropical Storm Susan (22W) which was
developing in the South China Sea. If Susan

had not been present, Tropical
may have developed into a more

Cyclone 02B
potent system.

The developing cyclone tracked slowly
north until 06002 on the 12th when a turn to
the northwest began. At 1218002 the first
warning was issued. The initial warning on
Tropical Cyclone 02B was prompted by
satellite imagery which indicated that the
system had intensified significantly over the
past 24 hours and was now supporting winds
of 45 kt (23 m/s). Once again due to lack
of synoptic data, the intensity estimate was
based solely on Dvorak analysis of satellite
imagery. Tropical Cyclone 02B maintained
this intensity for the next 12 hours until
strong upper-level easterlies began to
shear the convection to the west on 13
October (Figure 3-32-l). ‘Thisstarted a
weakening trend which continued until
dissipation.

As it weakened, Tropical Cyclone 02B
continued moving to the northwest and
increased its forward speed. At about
1403002 Tropical Cyclone 02B made landfall
on the coast of India approximately 10nm
(19 km) south of Balasore (WMO 42895). The
system weakened rapidly over land with the
final warning being issued at 1412002.
Although some heavy rains accompanied this
storm as it made landfalll there have been
no reports of damage.

Figww 3-32-1. Tqo.&a& Cy&one 02B nu mux,imwn
.in.ten&Ltlj { 1304462 OctobtiVMSP vi.watimqJeAw].
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TROPICAL CYCLONE 03B

Tropical Cyclone 03B, the second
cyclone to form in the North Indian Ocean
during the Autumn transition season,
developed into the most intense of all 1984
North Indian Ocean Storms. The storm was
responsible for at least 430 deaths and has
been called the worst tropical cyclone to
affect the central east coast of India in
15 years.

The disturbance that would eventually
develop into Tropical Cyclone 03B, was first
noticed late on 5 November as a broad area
of poorly organized convection west of
Sumatra. Over the next few days the
disturbance moved northwest. Although the
system showed periodic convective flare-ups,
there was no permanent significant increase
in organization until 9 November. By then
a well-defined low-level circulation center

developing into a significant tropical
cyclone. However, that was not to be the
case.

Late on the 10th, analysis of satellite
imagery indicated that the overall convec-
tion and organization of the disturbance was
increasing. Since Dvorak intensity analysis
already indicated that 30 kt (15 m/s) winds
were present, a TCFA was issued at 11033OZ.

Less than four hours later, JTWC
received a Dvorak intensity analysis from
the Air Force Global Weather Central (AFGWC)
which indicated the disturbance had inten-
sified rapidly and now supported winds of
55 kt (28 m/s)! The first warning on
Tropical Cyclone 03B was issued at 1112002.

Fiqure 3-33-1 is a streamline analvsis
was visible on satellite imagery. During of the mid-level flow that was present -
the 9th and into the 10th, the disturbance throughout much of the
moved to the west-northwest with only slow storm’s lifetime. The
development noted. At that time it was are the ridging across
thought the disturbance might make landfall the associated neutral
over the southeast coast of India before coast of India.

warning phase of the
dominant features
the Bay of Bengal and
point over the east

DE

F.igtie 3-33-7. The mid-leveldhu pmebentalhng
mud o{ TnOpica.LCyd.one038 ‘b fi&?%e. %tine
anak?ybbptidomned on the 1112002Novemb&t500 mb
NOGAPS wind @ztd.
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Since Tropical Cyclone 03B was firmly
embedded in the southeasterly flow south of
the ridge axis, the initial forecasts called
for continued west-northwest movement, with
dissipation over India within 36 hours.
However, Tropical Cyclone 03B was to take a
different course. Responding to the flow
around the periphery of the ridge, the storm
curved to the north and moved into the
neutral point, lost all steering, and began
an erratic movement. It took at least one
clockwise loop (and perhaps a second) before

finally drifting slowly to the northwest
towards India.

As the storm moved north on the 12th,
it deepened rapidly attaining a peak
intensity of 85 kt (44 m/s) at 1218002.
During this development stage, the system
was vertically aligned with the upper-level
anticyclone. From early on the 12th until
the 14th, a 6 to 15 nm (11 to 28 km) wide
eye was observed on satellite imagery
(Figure 3-33-2).

Figu/w 3-33-2. Tfwp.kd Cgc&ne 038 neatmaximum
.im2wL@ [1304272Novmbm QMSP vhtd iJWW’LY].
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On 14 November, strong upper-level
southwesterlies began to exert pressure
the storm. As a result, the convection
began to be displaced to the northeast.
Gradual weakening followed under this

on

shearing environment until the storm made
landfall where final dissipation occurred.

Unfortunately, the erratic movement and
intensification of Tropical Cyclone 03B
occurred very close to the east coast of

India and brought a prolonged period of
heavy rain and flooding to much of the
region. At least 430 are known dead as a
result of the storm. Over 20,000 people
were stranded in coastal villages due to
flooding.

At 150600Z the last warning was issued
as the nearly convection-free low-level
center dissipated over land just south of
Nellore (NMO 43245).
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TROPICAL CYCLONE 04B

Tropical Cyclone 04B was the last The
tropical cyclone of 1984 to develop in the the next
Nor%h Indi& Ocean. Like two of the three
storms before it, Tropical Cyclone 04B
distinguished itself by its unusual track.

Early on 20 November a large area of
convection extended from the southern Bay of
Bengal across the equator into the South
Indian Ocean. There were two weak low-level
circulations associated with this convec-
tion - one on either side of the equator.
Although the convection showed no organiza- .
tion at this time, it was extensive in size:
extending from 12N to 12S and from 70E to
100E. The most intense convection was near
the equator where northwest low-level flow
from the northern hemisphere converged with
southwest flow from the southern hemisphere.

The tropical disturbance that was to
become Tropical Cyclone 04B first appearsd
as an organized area of convection within
the broad area near 6N 85.5E. The area was
mentioned on the 200600Z Significant
Tropical Weather Advisory (ABEH PGTW) and
was given a “poor” potential for development
into a significant tropical cyclone during
the next 24 hours.

broad disturbance persisted during
five davs and bv 06002 on the 25th,

the two surface ~irculat~ons on either side”
of the equator had moved further apart and
were becoming more organized. Upper-level
outflow over the area appeared weak but
diffluent.

By 2706002, the disturbance in the Bay

of Bengal had reached tropical depression
strength and had become more organized.
This was indicated on satellite imagery by
convective banding and the presence of
anticyclonic upper-level outflow. This
system was now judged to have “fair”
potential for significant tropical cyclone
development during the next 24 hours.
During the next 12 hours the intensity and
organization of the convection continued to
increase prompting the issuance of a TCFA
valid at 271900z.

At 2806002, the system had further
intensified with Dvorak intensity analysis
indicating that surface winds of 35 kt
(18 m/s) were present. The disturbance now
had a central core of intense convection.
This prompted the first warning on Tropical
Cyclone 04B to be issued at 2806002.

F@M 3-34-1. TJW@?.-! Cyctone048 newt M*
bttemity (010509ZPecembti DMSP VAIA-L -inqeA!fl.
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During the next 48 hours, Tropical
Cyclone 04B moved in a slow anticy;lonic
loop while steadily intensifying. At
301200z November, it had completed its loop
and was estimated to have sustained surface
winds of 65 kt (33 m/s). Once again this
was based solely on the Dvorak intensity
analysis of satellite imagery.

Tropical Cyclone 04B moved west during
the next 18 hours, accelerated slightly and
intensified to a peak intensity of 75 kt
(39 m/s) (Figure 3-34-l). It,then made a
slight turn to the west-northwest and
accelerated further to 16 kt (30 km/hr) as
it made landfall on the east coast of India
40 nm (74 km) north of Nagappattinam
(WMO 43340) at O11OOOZ December. After
making landfall, the low-level circulation
moved west across the southern tip of India
and rapidly weakened. The mid-to-upper

level circulation, however, took a more
northwestward track and became displaced
from the low-level center by approximately
120 nm (222 km). Warning status was
terminated on Tropical Cyclone 04B at
0200002 since the system had no convection
associated with it and the low-level
circulation was weak and poorly defined.

This weak but persistent low-level
circulation now turned to the west-
southwest, entered the Arabian Sea and
slowly redeveloped (Figure 3-34-2) . By the
?.rdof December, the convection was
redeveloping near the low-level center and
reintensification appeared likely. This
prompted the issuance of a second TCFA at
031200Z. The system continued to intensify
and warning status was resumed at 031800z
December.

F@he 3-34-2. The poot.tg otgan&ihemnant.6 Of
TmpicdCyctrIne 04%Lz4 .Ltw-Wwzdthe AMbAnSea
~~&o_~i.ntenbi&/ (O!20448Z Zkcembw VMSP
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Figume 3-34-3. The expo~ ed tow-leve.L ci.zwtationo~
TtLopiaztCyctone04B located jut odd the emt WaAZ

od SO- (0706302 Oecemb~ DMSP v.i-wd hzgezyl.

Tropical Cyclone 04B continued to move
west-southwest, reaching an intensity of 60
kt (31 m/s) at 050600z. For the next 42
hours it moved in a general westerly
direction across the Arabian Sea around the
southern periphery of a low to mid-level
anticyclone located near the Persian Gulf.
There was no significant change in
intensity during this period.

At 070600z, Tropical Cyclone 04B was
within 25 nm (46 km) of the Somalia coast
and had weakened to 35 kt (18 m/s) (Figure
3-34-3). At this point, the low-level
circulation, became exposed, moved inland,
and then moved southwestward along the
coast for 24 hours before dissipating over
land. The mid-to-upper level circulation
and associated convection moved off to the
northwest. The final warning was issued
at 080000z.
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CHAPTER Iv - SUMMARY OF FORECAST VERIFICATION

l. ANNUAL FORECAST VERIFICATION distributions of vector errors in 30 nm
increments for 24-, 48-, and 72-hour fore-
casts of all 1984 tropical cyclones in the

a. Western North Pacific Ocean western North Paci?ic. A summation of the
mean vector and right angle errors, as

The positions given for warning calculated for all tropical cyclones in each
times and those at the 24-. 48-, and 72-hour year, is shown in Table 4-2. A comparison
forecast times were verified against the of the annual mean vector errors for all
post-analysis “best track” positions at the tropical cyclones as compared to those
same valid times. The resultant vector and tropical cyclones that reached typhoon
right angle (track) errors (illustrated in intensity can be seen directly in Table 4-3.
Figure 4-1) were then calculated for each The annual mean vector errors for 1984 as
tropical cyclone and are presented in Table compared to the ten previous years are
4-1. Figure 4-2 provides the frequency graphed in Figure 4-3.

BEl

FosmoN

0111. % VERNON

02.. % MYNNz

03.. n ALEX

04w. TS BPITX

05.. m CARY

C6w. IT Dxtian

07W. TY w

Om$. m Fmm

09W. m 09W

Low. E G-

Ilw. TY PX,r.Y

Uw. m 12W

13W. m 1=

14.. T5 JUNE

15.. n KZLLY

16W. TS LYNN

17W. Ts !UURY

18H. 7s NINA

lw. m %DEN

20w. TY PUYU.lS

21w. TS FOY

22W. T% SUSAN

23W. K! 23.

24V. TY THAD

25W. SIY VANESSA

26.. TY !JAPJJN

27W. ‘N AGNES

26W. SIY Om.I.

29W. TY CL.411A

3w. TY mm

FQEE3ST EBSOR SIRQIARY FOR TIE MISTW W3RTIIPACIFIC
SIGNIFICM.T TIOMCU CYCLONES OF 1984. (ERJORS IN !W

31

14

27

13

13

20

12

30

122

25

16

46

13

70

27

26

2a

30

30

15

21

13

13

19

14

21

11

20

20

13

28

10

23

9

7

11

9

20

105

9

u

e

10

28

14

21

18

12

15

12

19

9

16

18

11

9

7

9

13

10

9

28

18

12

30

3s

28

12

10

24

25

5

42

11

18

14

13

15

12

13

9

5

4

21

31

31

Za

52

30

26

24-EOIJR

VD21VR RT AKLE I/R OF

_ -n

116 86 5

93

155

72

,2

142

140

163

297

136

111

2C4

so

121

225

112

215

156

221

113

173

47

114

102

95

72

98

94

69

44

93

42

56

73

82

01

248

57

73

16

63

1C4

121

63

07

37

100

23

87

25

06

68

53

23

50

61

58

24

14

10

26

29

23

9

6

20

21

1

39

e

14

10

;

9

8

9

5

1

17

27

29

25

46

26

22

224

351

105

190

336

232

328

420

311

230

179

125

302

231

421

279

620

233

207

286

179

205

139

226

185

193

114

197

46

149

178

117

218

296

123

149

149

85

159

178

221

85

219

120

179

178

106

128

54

141

93

161

1

18

10

5

22

25

14

B

2

16

17

35

4

10

6

5

5

4

5

1

12

23

27

21

41

22

19

389

803

83

282

564

246

448

331

423

279

244

402

447

482

698

635

245

353

197

406

265

391

363

224

328

80

246

284

125

283

170

316

242

201

362

0

146

113

319

165

219

69

297

131

310

231

16

6

2

18

23

10

6

7

13

31

6

3

1

3

1

8

19

23

18

39

18

15

286

147



ANNUAL MEAN FORECAST ERRORS (NM) FOR THE WESTERN NORTH pACIFIC

YFAR

1971
1972
1973
ls74
1975
1976
1977
1978
1979
1980
1981’
1982’
1983*
1984*

VRCTOR

111
117
108
120

24-HOUR 48-HOUR

138
117
148
127
124
126
123
113
117
117

RIGHT ANGLE

64
72
74
78
84
71
83
75
77
79
75
67
72
66

VECTOR

212
245
197
226
288
230
283
271
226
243
220
237
259
233

RIGHT ANGLE

118
146
134
157
181
132
157
179
151
164
119
139
152
137

72-HOUR
VECTOR

317
381
253
348
450
338
407
410
316
389
334
341
405
363

RIGHT ANGLE

117
210
162
245
290
202
228
297
223
287
168
206
237
231

* The techniaue for calculating riqht anqle error was revised in 1981; there-
fore, a direct correlation in right angle statistics cannot be made for the
errors computed before 1981 and the errors computed since 1981.

TABLE4-3. ANNUAL NEAN F0R33CASTERROM (NM) FOR WESTERN NORTH pACIFIC

24-HOUR 48-HOUR 72-HOUR
YEAR ALL TYPHOON* ALL TYPHOON * ALL TYPHOON*— — —

1950-58 170
1959 117** 267**

1960 177** 354**
1961 136 274
1962 144 287 476
1963 127 246 374
1964 133 284 429

1965 151 303 418
1966 136 280 432
1967 125 276 414
1968 105 229 337
1969 111 237 349

1970 104 98 190 181 279 272
1971 111 99 212 203 317 308
1972 117 116 245 245 381 382
1973 108 102 197 193 253 245
1974 120 114 226 218 348 351

1975 138 129 288 279 450 442
1976 117 117 230 232 338 336
1977 148 140 283 266 407 390
1978 127 120 271 241 410 459
1979 124 113 226 219 316 319

1980 126 116 243 221 389 362
1981 123 117 220 215 334 342
1982 113 114 237 229 341 337
1983 117 110 259 247 405 384
1984 117 110 233 228 363 361

* for Typhoons only while winds were over 35 kt (18 m/see).

** forecast positions north of 35°N were not verified.
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WESTERN NORTH PACIFIC FORECAST ERRORS

YEARLY MEAN & MEDIAN
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“b. North Indian Ocean

The positions given for warning times Table 4-4 is the forecast error summary for
and those at the 24-, 48-, and 72-hour the North Indian Ocean and Table 4-5
valid times were verified for tropical contains the annual average of forecast
cyclones in the North Indian Ocea~ by the errors for each year through 1974. [?e~tor
same methods used for the western North errors are plotted in Figure 4-4. (Seventy-
Pacific. It should be noted that due to th~ two hour forecast errors were evaluated for
low number of North Indian Ocean tropical the first time in 1979). There were no
cyclones, these error statistics should not verifying 72-hour forecasts in 1983.
be taken as representative of any trend.

FORWA51’ERR3R~ FoRlnENOI?InINDIPNCKXaN
SIQtO?ICAN1’TKPICPJJCY~ ~R 1984. (ERRCRSIN m)

24-HCUR 48-IKIUR 72-HCUR
F031T Kr?!IWLE NROF PQSIT RI’ AKLE NROF mm m’- NROF KISIT RJ!AKCJZ NRol
ERROR=WRW3SERRQR ERR3RWFl?GS ERR3R EFR3R -ER.FfR=RWRIKX—— —— —— —— —— ——

)1. ‘K! OIA 31 19 9 225 79 5 347 195 1

12. m 02E 29 13 8 71 40 4

)3. 9X 03B 26 16 16 132 107 9

M. ~ 04B 38 17 34 160 60 24 271 123 19 388 159 16

ILLFwaAsI!: 33 16 67 154 71 42 274 127 20 388 159 16

TABLE4-5.

ANNUAL MEAN FORECAST ERRORS FOR THE NORTH INDIAN OCEAN

YEAR

1971*
1972*
1973*
1974*
1975
1976
1977
J978
1979
1980
1981**
1982**
1983**
1984**

24-HOUR
VECTOR RIGHT ANGLE

232
224 101
182 99
137 81
145
138 1::
122 94
133 86
151 99
115
109 ::
138 66
117 46
154 71

48-HOUR
VECTOR RIGHT “ANGLE

410
292 112
299 160
238 146
228 144
204 159
292 214
202 128
270 202
93 87
176 103
368 175
153
274 1;;

72-HOUR
VECTOR RIGHT ANGLE

437 371
167 126
197
762 4::

388 159
.

● The western Bay of Bengal and the Arabian Sea were not included in
the JTWC area of responsibility until the 1975 tropical cyclone season.

● * The technique for calculating right angle error was revised in 1981;
therefore, a direct correlation in right angle statistics cannot be mad
for the errors comuuted before 1981 and the errors comvuted since 1981.
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NORTH INDIAN OCEAN FORECAST ERRORS

YEARLY MEAN

1974 1975 1976 1977 1978 1979 W80 1981 1982 1983 1984

YEAR-TO-YEAR VARIABILITY CAN BE VERY
LARGE IN THIS RSGION BECAUSE OF THE
RELATIVELY LOW NUNBERS OF FORECASTS
INVOLVED AND THE RESULTANT INFLUENCE
OF EXTREME VALUES ON THE YEARLY MEAN.
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2. COMPARISON OF OBJECTWE TECHNIQUES

a. General
Pacific Ocean and 1900 to 1981 for the
North Indian Ocean.

Objective techniques used by JTWC
are divided into five main categories:

(1) extrapolation;

(2) climatological and analog
techniques

(3) model output statistics;

(4) dynamical models; and

(5) empirical and analytical
techniques

In September 1981, JTWC began to
initialize its array of objective forecast
techniques (described below) on the six-
hour-old preliminary best track position (an
interpolative process) rather than the
forecast (partially extrapolated) warning

position, e.g. the 0600Z warning is now
supported by objective techniques developed
from the 0000Z preliminary best track
position. This operational change has
yielded several advantages:

*techniques can now be requested
much earlier in the warning development time
line, i.e. as soon as the track can be
approximated by one or more fix positions
after the valid time of the previous warning:

*receipt of these techniques is
virtually assured prior to development of
the next warning; and

●improved (mean) forecast accuracy.
This latter aspect arises because JTWC now
has a more reliable approximation of the
short-term tropical cyclone movement.
Further, since most of the objective
techniques are biased for persistence, this
new procedure optimizes their performance
and provides more consistent guidance on
short-term movement, indirectly yielding a
more accurate initial position estimate as
well as lowering 24-hour forecast errors.

b. Description of Objective Techniques

(1) XTRP -- Forecast positions for
24- and 48-hours are derived from the
extension of a straight line which connects
the most-recent and 12-hour-old preliminary
best track positions.

(2) CLIM -- A climatological aid
providing 24-, 48-, and 72-hour tropical
cyclone forecast positions (and intensity
changes in the western North Pacific) based
upon the position of the tropical cyclone.
The output is based’upon data records from
1945 to 1981 for the western North Pacific
Ocean and 1900 to 1981 for the North Indian
Ocean.

(3) TPAC -- Forecast positions
are generated from a blend of climatology
and persistence. The 24- and 48-hour
positions are equally weighted between
climatology and persistence and the 72-hour
position is one quarter persistence and
three quarters climatology. Persistence is
a straight line extension of a line
connecting the current and 12-hour-old
positions. Climatology is based on data
from 1945 to 1981 for the western North

(4) TYAN78 -- h updated analog
program which combines the earlier versions
TYFN 75 and INJAN 74. The program scans
a 30-year climatology with a similar
history (within a specified acceptance
envelope) to the current tropical cyclone.
For the western North Pacific Ocean, three

forecasts of position and intensity are
provided for 24-, 48-, and 72-hours: RECR -
a weighted mean of all accepted tropical
cyclones which were categorized as “recurving”
during their best track period; STRA - a
weighted mean of all accepted tropical
cyclones which were categorized as moving
“straight” (westward) during their best track
period; and TOTL - a weighted mean of all
accepted tropical cyclones, including those
used in the RECR and STRA forecasts. For the
North Indian Ocean, a single (total) forecast
track is provided for 12-hour intervals to
72 hours.

(5) COSMOS -- A model output
statistics (MOS) routine based on the
geostrophic steering at the 850-, 700-,
and 500-mb levels. The steering is derived
from the HATTRACK point advection model run
on Global prognostic fields from the
FLENUMOC13ANCENNOGAPS prediction system.
The MOS forecast is then blended with the
6-hour past movement to generate the
forecast track.

(6) OTCM”-- (One-way Interactive
Tropical Cyclone Model) A course-mesh,
three-layer in the vertical, primative
equation model with a 205 km grid spacing
over a 6400 X 4700 km domain. The model’s
fields are computed around a bogused,
digitized cyclone vortex using
FLENUMOCEANCEN Numerical Variational
Analysis (NVA) or NOGAPS prognostic fields
for the specified valid time. The past
motion of the tropical cyclone is compared
to initial steering fields and a bias
correction is computed and applied to the
model. FLENUMOCEANCEN NOGAPS global
prognostic fields are used at 12-hour
intervals to update the model’s boundaries.
The resultant forecast positions are
derived by locating the 850 mb vortex at
six hour intervals to 72-hours.

(7) NTCM -- (Nested Tropical
Cyclone Mode}) A primitive equation model
with similar properties as the OTCM. The
NTCM differs by containing a finer scale
“nested” grid, initializing on NVA analysis
fields only, not containing a (persistence)
bias correction, and being a channel model
which runs independent of FLENUMOCEANCEN
prognostic fields (not requiring updating
of its boundaries) . The “nested grid”
covers a 1200 X 1200 km area with a 4L km
grid spacing which moves within the course-
mesh domain to keep an 850 mb vortex at its
center.

(8) TAPT -- ?m empirical technique
which utilizes upper-tropospheric wind
fields to estimate acceleration associated
with the tropical cyclones interaction with
the mid-latitude westerlies. It includes
guidelines for duration of acceleration.
upper-limits, and probable path of the
cyclone.
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(9) CLIP -- A statistical
regression technique based on climatology,
current intensity and position and past
movement. This technique is used as a crude
measure of real forecast skill when verifying
forecast accuracy.

(10) THETA E -- An empirically
derived relationship between a tropical
cyclone’s minimum sea-level pressure (MSLP)
aid 700 mb equivalent potential tempera-
ture (9e) was developed by Sikora (1976)
Dunnavan (1981). By monitoring MSLP and
trends, the forecaster can evaluate the
potential for sudden, rapid deepening of
tropical cyclone.

and
ee

a

(11) WIND RADIUS -- Following an
analytic model of the radial profiles of
sea-level pressures and winds in mature
tropical cyclones (Holland, 1980), a set of
radii for 30-, 50-, and 100-knot winds based
on the tropical cyclone’s maximum winds have
been produced to aid the forecaster in
determing forecast wind radii.

(12) Dvorak -- An estimation of a
tropical cyclone’s current and 24-hour fore-
cast intensity is made from interpolation of
satellite imagery (Dvorak, 1973, 1982) and
provided to the forecaster. ‘Theseintensity
estimates are used in conjunction with other
intensity-related data and trends to forecast

tropical cyclone intensity.

JTWC currently uses TPAC, TAPT,
TYAN78, COSMOS, and OTCM operationally with
NTCM in an evaluation mode to develop track
forecasts.

c. Testing and Results

A comparison of mean and median forecast

errors (for a non-homogeneous data set) is

provided for selected techniques in Table
4-6 for all western North Pacific tropical
cyclones and in Table 4-8 for all North
Indian Ocean tropical cyclones.

A comparison of selected techniques is
included in Table 4-7 for all western North
Pacific tropical cyclones and in Table 4-9
for all North Indian Ocean tropical cyclones.
In these tables, “X-AXIS” refers to tech-
niques listed vertically. The example in
Table 4-7 compares COSM to OTCM, i.e. in the
461 cases available for a (homogeneous)
comparison, the average vector error at 24
hours was 125 nm for COSMOS and 129 nm for
OTCM . The difference of 4 nm is shown in tie
lower right. (Differences are not always ex-
act, due to computational round-off which
occurs for each of the cases available for
comparison) .
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CHAPTER V - APPLIED TROPICAL CYCLONE RESEARCH SUMMARY

The following articles delineate the
extent of the research program at Naval
Environmental Prediction Research Facility
(NAVENVPREDRSCHFAC) dedicated to supporting
the operations at JTWC. There are three
major research departments at NAVENVPRED-
RSCHFAC, each contributing to the overall.
program; research on current and future
tropical cyclone models is performed in the
Numerical Modeling Department, the Tactical
Applications Department conducts statistical
applications studies, and the Satellite
Processing and Display Department develops
computer interactive techniques.

THE NAVY TWO-WAY INTEIUACTIVENESTED TROPICAL
CYCLONE MODEL (NTCM)

(Fiorino, M., NAVENVPREDRSHFAC)

Two techniques for incorporating
persistence into the NTCM forecast were
tested on 157 independent cases from the
1982 and 1983 WESTPAC seasons. The first
method uses the bias-corrector strategy in
which the winds around the storm are
modified to force the storm to initially
move with the observed current motion. The
bias-corrector is a pre-processing technique
because the forecast track is affected
before the model integration. The second
method uses the post-processing technique of
COSMOS. In this method, the 72-hour fore-
cast position is retained and a combination
of persistence and a straight line between
the initial position and 72-hour point is
used to fill in for the 24- and 48-hour
positions. Superior results were obtained.
with the post-processing method. The median
#orecast errors at 24, 48, and 72 hours were
90, 201, and 296 nm compared to 102, 225,
and 312 nm for the pre-processing method.
Although the bias-corrector degraded the
median 72-hour forecast error of the NTCM,
it was effective in reducing the speed bias.

One-Way influence boundary conditions
have been built into the NTCM. The initial-
ization of the large-scale flow and the
vortex were also modified to accommodate the
change to the lateral boundary conditions.
Experiments are underway to determine how
the time variation of the flow at the
boundaries affects the forecast track. The
new version of the NTCM with one-way
boundaries will be ready for the 1985
WSSTPAC season.

TROPICAL CYCLONE SYNOPTIC ANALYSIS DISPLAY
SYSTEM

(Tsui, T., NAVENVPREDRSCHFAC)

A new SPADS,software is under develop-
ment for the purpose of demonstrating that
the existing computer softwares can be
adapted for SPADS and be streamlined

together to provide tropical cyclone
forecasters a means to investigate immediate
synoptic situation changes. This new SPADS
system will be able to process satellite IR,
VIS, and microwave data as they become
available and translate these digital data
‘into meteorological information which is to
be merged with the FNOC wind/height field
analysis. To maximize the utility of the
system, the modified wind/height field should
be updated every three hours so the fore-
casters could detect the most recent chanqes
in the synoptic-scale flow
tropical-cyklone

TROPICAL CYCLONE
FORECASTING AID

(Elsberry~ R.

movement.

OBJECTIVE

L. and J.

influencing the

DECISION-TREE

Chan, NAVPGSCOL)

In view of the short tour lenqth and
limited forecast experience of man~ JTWC
‘2D0’s,an objective approach to the tropical
cyclone track forecasting decision making
process is desired. Forecasters need
assistance in determining when, where, and
how to use the objective aids. A research
effort is now underway to study the
performance of different tropical cyclone
forecast aids for various cyclone charac-
teristics under different environmental
conditions. Each of the factors, including
,center fix errors, affecting the accuracy of
objective forecast aids will be incorporated
into a decision tree to assist the fore-
caster in following a logical and reasonable
path in selecting appropriate aids in any
given situation. In FYE15,NTCM will be used
as a test case to prove the concept.

JTWC CLIMATOLOGICAL DATA SET

(Tsui, T., NAVENVPREDRSCHFAC)

The JTWC tropical cyclone data base has
been updated and expanded. The data base
resides on FNOC computer disks on a storm-
by-storm basis containing fix data, best
track information, and official and
objective aid forecasts. All three data
sets have a separate but consistent data
format . The data period begins at 1966 for
the fix data, 1945 for the best track
information, and 1967 for the official and
objective aid forecasts. Currently, the
last year included in this data set is 1983.

A STATISTICAL MSTHOD FOR 1 to 3 DAY TROPICAL
CYCLONE TRACK PREDICTION

(Matsumoto, C. R. and W. M. Gray, Colorado
State University)

Growing out of the Colorado State
University’s own research effort, a new
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method of incorporating climatology,

persistence and synoptic data to forecast
the 1 to 3 day tropical cyclone motion has
been developed in an attempt to improve the
accuracy of track prediction. Cyclones are
stratified based on their position relative
to the 500 mb subtropical ridge to better
define the environmental influences on the
cyclones. The 72-hr track forecast is
segmented into three 24-hr time steps to
permit the application of updated persis-
tence and synoptic data relative to the new
cyclone position as the 24-hr displacements
are stepped forward to the desired forecast
projection. Since the initial results
warrant further investigations,
NAVENVPREDRSCHFAC will evaluate the program
under a simulated operational environment in
FY85 .

sample test, it is apparent that the
Australian aids provide a level of assistance
similar to the JTWC aids. The forecast
errors of the Australian statistical aids
range from 111 to 148 nm for 24-hr forecast

and from 215 to 252 nm for 48-hr forecast.
The classical regression technique turns out
to be the best aid. This regression

technique is derived from prescreened data
sets which consist of 1000, 850, 700, 500,
and 300 mb height fields, climatology
predictors and persistence predictors. All
the Australian aid programs reside on JTWC
disk files in the FNOC computer system.
Forecasters can activate these aids by
providing date-time-group, previous and
current storm locations and intensities.

SATELLITE BASED TROPICAL CYCLONE INTENSITY
FORECASTS

TROPICAL CYCLONE HAVEN STUDIES

(Cook, J. and T. Tsui, NAVENVPRSDRSCHFAC)

(Brand, S. NAVENVPREDRSCHFAC)

With the completion of seven new
hurricane haven studies, the Hurricane
Havens Handbook for the Xorth Atlantic Ocean
provides 22 port and harbor evaluations. In
addition, the haven study for Pearl Harbor
has been completed and published. Requests
for copies for official use may be directed
to Commanding Officer, Attn: Technical
Library, Naval Environmental Prediction
Research Facility, Monterey, CA 93943-5106.
Registered qualified users may request
copies from Director, Defense Technical
Information Center, Cameron Station,
Alexandria, VA 22314. Others may purchase
copies from National Technical Information
Service, U. S. Department of Commerce,
Springfield, VA 22151.

NAVY TACTICAL APPLICATIONS GUIDE (MTAG),
Vol. 6

(Fett, R., NAVENVPREDRSCHFAC)

An effort is now underway to develop a
series of examples demonstrating the use of
high quality satellite data for analysis and
forecasting in the tropics. Both polar
orbital and geostationary satellite data are
used to study the evolution of certain
weather effects or of a particular weather
phenomenon at a given time. These examples
are intended for publishing in the NTAG
Volume 6, Part I, Tropical Weather Analysis
and Forecast Applications, and VOlume
Part II, Tropical ~clone Weather Analy~is
and Forecast Applications. This NTAG Volume
6 is scheduled to be published in 1988.

STATISTICAL TROPICAL CYCLONE FORECASTING
AIDS FOR THE SOUTHERN HEMISPHERE

(Keenan, T., Bureau of Meteorology,
Australia)

Statistical models for forecasting
Southern Hemisphere tropical cyclones have
been adapted and developed. From a limited

An objective spiral analysis technique
for tropical cyclone intensity forecasting
has been installed on the Satellite Data
Processing And Display System (SPADS).
Through the satellite IR image displayed by
SPADS, the technique first accepts a user
described outline of a major cloud band of
the tropical cyclone. The technique then
objectively finds the best fitting spherical
logarithmic spiral to the cloud band, and
performs multiple Fourier analyses of the
radiance field along orthogonal spirals to
the band. By using these Fourier coeffi-
cients along with climatology and
persistence predictors, tropical cyclone
intensity forecasts can be deduced from
regression equations. Independent tests
show that the spiral technique possesses
remarkably better skill in estimating the
current intensity (6 kts RNS errors) than
the Dvorak technique (15 kts R&E errors).
Also, the spiral technique has a reliable
12-hr intensity forecasting skill (14 kts
RMS errors).

CHARACTERISTICS OF NORTH INDIAN OCEAN
TROPICAL CYCLONE ACTIVITY

(Lee, C. S. and W. M. Gray, Colorado State
University)

A detailed individual case analysis is
made of each of the North Indian Ocean (NIO)
tropical cylcones which occxrred during the
1979 First GARP GlobalExperiment (FGGE)
period. Each NIO tropical cyclone’s
characteristics from genesis to decay are
discussed. These tropical cyclones are
found to form almost exclusively within the
monsoon trough. Low-level equatorial
westerly winds and Southern Hemisphere
influences appear more important for the NIO
tropical cyclones than for monsoon trough
tropical cyclone formations in other
regions. However, their basic structure,
intensity change, and movement characteris-
tics are very similar to tropical cyclones
occurring in the other regions. A
NAVENVPREDRSCHFAC technical report of this
study will be published in early 19S5.
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TROPICAL CYCLONE READINESS CONDITION
SETTING PROGIW.M

(Brand, S. NAVENVPREDRSCHFAC and Jarrel, J.,
Science Applications, Inc.)

A procedure for setting tropical
cyclone readiness conditions with a high
degree of reliability has been developed.
The methodology utilizes a large number of
computer-simulated forecasts for actual
tropical cyclones since 1899 that passed
near Key West, FL and Guantanamo Bayr Cuba.
Wind probabilities were computed from these

forecasts assuming present-day official
forecast error characteristics, and then
compared to hindsight estimates of actual

winds. These data were used to establish
tropical cyclone condition thresholds at
desired levels of confidence as related to

wind probability. Sample nomography with
95% threshold confidence values have been
developed for hurricane readiness conditions
at Key West and Guantanamo Bay. In the
coming year, the readiness condition setting
program will be adapted for five Pacific
sites (Subic Bay, Buckner Bay, Yokosuka,
Guam, and Pearl Harbor). In addition, this
program will be developed for the afloat
units in the Pacific area.

158



ANNEX A
TROPICAL CYCLONE TRACK AND FIX DATA

1. WESTERN NORTH PACIFIC CYCLONE DATA

BEST TR6CK hJnRNING 24 HOUR FOI?EC&ST
ERRORS

48 HOUR FORECC!ST 72 HOUR F0RECf4ST

P4:~WJf:R PoSIT UIND POSIT w;:D _l:T u;:D
ERRORS

POSIT
ERRORS

W~ND _iST lJ~ND POSIT IJIND DS7 lJ~uD POSIT
ERRORS

U~~D DST LI~:D

11.9 i14. e 20 O.e 0.0 0.0 0.0 0,0 ‘a. e :: -0. 0.0 0.0

@60S00Z 12,1 114.2 2s ‘8.0 0.0 0. -0. 0. 0.0 0.0 0. -0. 0. 0.0 0.0 -0, 0. 0,0

e6esmz 1Z,3 113.7 .s5 e.e 0.0 e, -’a. e. 9.0 0.0 0. -0. cl. 0.0
0.0 0. -0. 0.

O.e 0. -0, 0. 0.0 0.0 0. -e. 0,

060S122 12.6 113.3 25 0.0 0.0 0. -0. 0. 0.0 O.@ 0, -0. 0 0,0 0.0 %. -El. ‘a: 0.0 0.9 e.

06C+Si 8Z 13.0 113.0 30 0.9 %.0

-e. e.

W0900Z 13,4 112.7 3c3 13.3 112.6 3%
-e. e.~, p:: ~ly:; -0. 0.~, ~::: p:: $: ~+: S1. o

4:: S8

06s!9062

e.e e, -0, ::
2s 0.0 0.0 4+. -0.

14.2 Ilz. z 35 14,0 112.2 35. 1:: e, 16.4 110.6 ;4: 105. 10. e.e

c360912Z 14.9 111.9 40 14.9 111.7 40. 12. 0. 17.4 109.1
@e e, -0. 0. 0.0

89. 15. 0.0
0.0 9,

0.0 0. ~:, e. 0.0
-0. 0.

0609iSZ ls. s 111.1

0.0 0. -0. ‘a.

40 ls. s 111.2 ’44: f+, 18.1 1’J9.0 45. 135. 15. 0.0
3::

@.o 0, 0, 0.0

061@3eZ 15.9 1@9.9 3S 16..? ll@.4 s. 1:.: 108.1 3:: 166.
0.0 0. +: 0,

10. 0.0 0.0 0. -0: e. 0.0 0.0 e. 0,

061 Ci06Z 16.1 100. S 35 16. S 199.1 35. 30. cl. 0,0 -0. 0. 0.0

Q611J12Z 16.2 108. z 30 17.1 leS.4 35.
0.0 0. -e. e. 0,0

S5. s. e:e e.e ~. -0. 0. ‘3.0 o.e e.
e.e 0, -0. :.

-e. e.

16.3 le?.6 3e 17. s ie7.7 30.

e.e 0.0 0. -e.

e61e18z 90. e. e.e e.13 -e, Q. e.e 0.e e. -e. e, ~:~

e6 I leez e.e e:
e.e e. -0, e:

16.4 107. i 25 17. e ie7. e 25. 36. e. e.e -e. e. 0,0 o.e e. -e. e. 0.e e, -e, e.

ALL F~l?~?~STS
URNG ;;;;R 72~HR

evG FORECflST POSIT ERROR 31. 116.
evc RIGHT flNGLE ERROR 28. 86.
RVG INTENSITY MWNITUDE ERROR 1.

55. 0.
11. 65. 0.

evG 1NTENS17V B16S 1. 1;. 27. :.
NUMBER OF FORECASTS 9

TYPHOONS IJHILE OVER 35 KTS
u!?!+: 24-FIR 48-HR 7;:HR

e. 0.
e. :. e. 0.
e. 0. 0.
e. e: g. e.
e e e

DISTnNCE TRnvELED BY TROPICflL CVCLONE IS SS6 Ntl

RVER6GE SPEED OF TROPIChL CYCLONE IS 7, KNOTS

‘TROPICFIL STORM VERNON
FIx POS1TIONS FOR CVCLONE NO 1

SaTELLITE FIXES

FIX
NO.

i
x3

4
s

*6
7

;;yE FIX
POS1TION ficcRV

lZ.l N 114.7E
1i,8N ii4. lE
11.4N 114.4E
12.6N 113.6E
12,9N 113.6E
i2. eti ii3.7E
13.4N 112. SE
13.3N ill.5E
13.4N 112.5E
13.4N 112.9E
14. lN 112. SE
14.3N 11.3. SE
14.4N 112. lE
14.7N 111.8E
15.6N 113. eE
14.9N 111.7E
1S,4N 111.2E
14.8N 1e9. ZE
16. eN 111. eE
lS.8N 1e9.6E
lS. SN he. eE
IS.9N ie9.3c
16, IN 109.2E
16.7N 1e7.2E
16,7N 107.1E
16.2N 107.2E

DVOROK CODE COMMENTS

?l. S/1.5 ULAC 9.6N 113. SE
T2 e/2 .0 ~De 5z24HRS
T1.O/l. e lNIT 08S

T2, @/2. e lNIT 00S
Tz, e/2. e lNIT OBS
T2 e/2 e-,S@ .e/84HRS EXP LLCC

EXP LLCC
T2. S/2. 5-tDe 5/23HRS EXP LLCC

ExP LLCC

T2 .ea. 5 /ue. s<2ems
T2 S/2. 5-~DO 5/24HRS
T2 e/e.5 ao. 5/e4nRs

ExP LLCC

SITE

NOTICE - THE ASTERISKS [% ) INDICfiTE FIXES UNREPRESENT&TIVE fiND NOT USED FOR 2EST TRACK PURPOSES

159



xss7 TRncK WIRNING

POSIT
,?0,5 135.1
20,6 134,6
i!e. s 134.1
2e.8 133,4
21.2 132.8
21.3 132.2
.?1.7 131.6
.?2,0 131.0
.2Z, .s 130,4
2!2..3 129.7
.22,4 12s4.0
32,4 1.?8.5
a2.4 128.1
Z.3.4 ii2?. B
5!2,3 127.3
22.3 126,9
aa.3 1.s6.6
ez.3 Ies, a
22.2 125,0
2?!.1 t23,9
22.1 123. e
.s1.9 121.8
21.9 t2e.7
z2. e 118.8
.?1.6 11’?.1
21.2 115.8
21,2 114.7
21. ?2 113.2
21,.3 lt2.2
ai. s ite.7
21,9 ies. s
i2z.3 le7. e

UIND POSIT LUND
ze e.e e,e
2s e,e e.e :,
25 e.e e.e
.?s e,e~e ~t, l /:;

3:;
3e 21.1 131. S35 Zl,a ~3e,7 y:

3s 21.9 i3e.9 3s
4e 22.1 13e.3 45,
45 22.4 129,8 45.
45 22.4 a29. e so.
45 22. S $28.3 4s
45 Ew. s 128. e 45.
S0 22.5 12?,7 Se,
Se 22.5 t27.3 Se,
Se 22.3 126,9 Se,
5e 22.3 1.36. S S*.
se 22.3 12s. s ::.
se 22,3 IZS. I
S5 22,2 124.155 22,1 ~23.3 :::

SS 22.1 122,5 55.
se ZI.8 t2~.e se.
se 22. s It9. Ise 21,8 ~,p,a :.:

55 2t. e 115. s se.
se 21.1 114.6 se.
6e 21.2 113.4 55.
55 21.2 11.2.3 55,
45 et.3 ile.7 ::.
35 ei. s ie9, e
3e 22.4 1e7. e 3e:

6LL FORECnSTS
URNG

fIVG FOR ECnST POS1 T ERROR
Z;~nR ;;;:R ;i??HR

14.
(WC RIGHT $)NGLE ERROR Ig ; 4; ; 114. 224.fIVC IN’TENSITY UfiGNITUDE ERRoR 14. 13.*VG INTENS17V Bins

z:., Zj. 12.NUMBER OF FORECASTS 1:” 1s

DISTfittCE TRfivELED W’ TROPIC#IL CVCLONE IS 16e9 Ntl

13VERtIOE SPEED OF TROPICRL CVCLONE IS 9. KNOTS

1

:

5
6
7
8

1:
1%
1.s

* ::
* 1s
X 16

17
18

::
al

~:

.25

%

%
3e

::
33
34
3s
36
37
38
3s
4e
41
4E

::
4s
46

* x
49
se
2.1
52
53
54
5s

R
SE

%
61
6.S
63

%
66
67
68
69
7e
71
72

2 n
7s

FIxPOSITION

2e. eN 135. sE
20 .SN 135 .3E
2e .SN 134 .8E
20.6N 134. lE
2e .6N 132 .SE
21. e!i 132.8E
2kY.9N 132,4E
2e.9N 133,1E
2e. BN 132. lE
2e.9N 132.3E
2e.7N 131.8E
.3e.8N 131. SE
i?e,8C4 i31. ~E
2e,8N 131. lE
21. en 13e.3E
21. lN 13e,6E
21 .6N 131 ,2E
21. SN i3e. eE
Zz. lli 13e.8E
22.4N 13e,7E
21.9N 130. ~E
2.2. lN 130.3E
Z2.2N i?9.8E
2Z.4N i29. SE
2Z. ZN 129.2E
22,3N 128.9E
22. SN 129,3E
.!2.2.3?4 1.3.7E
.Z.2. SN 128,6E
Z.2. lM 128,2E
e2.5N 128, lE
22. 6N 128 ,2E
.?2.7N 1.S7.8E
E’2.4N 127.9E
.22.3N 128. lE
.32.6N 127. SE
2Z.3N 1.S7.7E
2?.4N 127.6E
.?2.4N 1i?7.6E
2?.3N 16!7. SE
2.2,4N 1.S7.2E
2.3.2N :26.9E
2Z.3N 127.2E
22.2N 126.4E
22.5N 126.8E
22.4N 126.5E
ili2,4N 1.26. SE
22.9H 126.2E
2.2,6c4 1.?6.6E
2Z.2M 126,2E
.32,3N 126. i!E
,?2.2M 126,.?E
22 .2?4 126 .eE
2Z.4N 126. lE
ZZ. eN 1,?5.7E
22. eN 12S.2E
22. eN 125. eE
Z2. eN 124.6E
21.9?4 lZ+.3E
22. lN 124. eE
a2. eN 124. eE
P.I. SN 124. eE
2Z.2N 123.7E
2.2. i3N 123. lE
21.7N l?i!.8E
2e. eH 1i?2.8E
?l .71{ 121.7E
21.9N 121 4E
21.8N 12e.7E
22. eM 119.6E
iL?.3N 119.8E
22. eN 118,8E
.?l.9N llB.3E
.?l. eN 117.5E
ZI.6N 117.8E

WCRV

PCN 6
PCN 5
PCN S
PCN 6
PCN 6
PCN S
PCN 5
PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 5
PCM 3
PCN 6
PCN 5
PCN 5
PCN S
PCN 6
PCN 3
PCN 4
PCN S
PCN 3
PCN s
PCN 6
PCN 3
PCN 4
PCN 4
PCN 3
PCN 3
PCN 6
PCN 4
PCN 6
PCN 6
PCM 6
PCN S
PCN 6
PCN 6
PCN 3
PCN 6
PCN 3
PCN 5
PCN 3
PCN 6
PCN 6
PCN 3
PCN s
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN s
PCN 6
PCN 6
PCN 6
Pcfl 5
PCN 6
PCN 6
PCN 6
PCN 6
PCM 6
PCN 6
PCN 5
PCN 5
PCN 6

TROPICfiL STORM
FIX POSITIONS FOR

SFITELLITE

DVOR/IK CODE

7e. e/e.0

10. S/0 .5 /De, S/26HRS
7e.5/e.5

UVNNE
CVCLONE NO. 2

FIXES

COMHENTS

INIT OBS

INIT 02S

T2 S/i! ,5 /D1 .S24HRS

12 .exa.0 /EII. 5/24HRs
T2 .5/Z .S /DZ. ef24HR2

ULCC FIX

T3. e/3. e /De .S/27HRS

T2,5/c!, s

T3 ,e/3 ,e /D1 .e/24HRS
73 ,e/3 .O-/De .5/23HRS

T3 0/3 .B /Se. e/.31HRS

r3. e/3 .e e6e. ef22ms
72. 5/2. 6 /Se, e/24MRS

r3. et3. e /se ,e/22nRs

T3. S(3, S

13 .5/3.5 /DO. S/Z414RS

13. et3. e /se, ef24uRs

r3. ef3. e
T3. 5/3 .5-/De, SZ.?7HRS

73 .5/3 .s -

T3 .5X3 .s-~se 0f2sHRs

73. e/3. e /se. e/z7uRs
13. e/3. s-se. 5/24MRs

lNIT 0B6

ULCC FIX

ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX

INIT 0SS

ULCC FIX

ULCC FIX

SITE

PGTU
PCTU
PGTU
PGTu
PGTIJ
PQTU
PGTU
RPMK
PGTU
PCTU
P13Tu
PGTu
PCTU
PGTU
PCTU
PGTu
PGTu
RPMK
PGTu
PGTu
PGTu
RPMK
PGTU
PQTU
RODN
PQTU
RPMK
RODN
PQTU
PGTu
RPMK
PGTLJ
PGTu
RPRK
RODN
PGTu
RPPIK
PGTu
PGTu
PGTu
PGTu
PGTU
RPNK
RODN
PG7U
PG7U
RODN
RSKO
PGTU
PQTU
PGTU
RPMX
PGTU
RODN
PCTU
RP?YK
PGTU
PGTu
PGTU
RPtlK
P(STU
RODN
PG7U
PGTu
PCTU
RSKO
PGTU
RPfsK
PGTU
PGTu
RODN
PG7U
PGTU
RPMK
PGTu



76
77
78
79
8@
81
8.?
83
84
85
86
87
88
89
se
91
Sz
93
94

:2
87
98

1::
101
18.2
103

24e6ee
240733
24e9ee
.?41e11
.241011
.241zoe
241417
z4iaee
.?42017
.24212.0
.242251
243s!s1
2seeee
z50i?5?
250390
2506wJ
250720
250900
2S1131
zs120e
.251509
251600
252995
252100
25.223e
zseeee
26e3ee
.s6e6ee

21.6N 117,2E
ZC!. eN t16.2E
21.7N 116,2E
21, aN 11S,9E
Z2. eN 116,1E
21.2N 115,6E
21.3N 114.3E
21.3N 115,’2E
21. ZN 113.5E
.21.3N 114.5E
?e.5N 113.5E
21. lN 113. SE
E!l. Z!N 113.4E
21. lN 112.9E
21. eN 112.7E
21.2N 112..?E
21.8N ii1,2E
Z1. lN 111.5E
21.7N lie.4E
21,4N lle.7E
Zt.6N 1e9.8E
ZI.9N tea.9E
i21. SN 107.6E
22.3N 1e8.2E
E!l.9N 1e7. it7
?l.6N 19S. SE
z?. lN leS. iE
21.5N le3.8E

PCN 6
PCN 5
PCN 6
PCN 6
PCN 5
PCN 6
PCN S
PCN s
PCN 6
PCN 6
PCN 6
PCN 4
PCN 6
PCN 3
PCN 4
PCN 4
PCN 5
Pcti 4
PCN s
PCN 4
PCN 4
PCN 6
PCN 5
PCN 6
PCN s
PCN 6
PCN 6
PCN 6

FL7
LVL

15eeFT
15eeFT
15eeFT

7eem
15eeFT
x5eeF7
150eFT

7eetiB
1500FT
tseeFr
15eeFT

7eem
7eeMB
7eem

150eFT
15eeFT
15eeFT

7eenB
70em2
7eoMB

15eeFr
150eFT
1500FT

r3. e/3. e
PGTU
RODN
PGTU
PQTU
RSKO
PGTU
RPIIK
PGTU
RODN
PGTU
RODN
RPUK
PGTU
RP1’lK
PGTIJ
PCTIA
RODN
PGTU
RODN
PGTLI
PGTU
PGTU
RODN
PGTU
RODN
PGTU
PGTU
PGTU

INIT OBS

T3. 6/3 ,S-/SO. e/24HRS

T3. ef3 .e /se. e/24HRS
Ti2. 5/3 ,S /U1 e/24HRS ULCC F1 X

ULCC FIx

T3. 9/3 ,e-/se. w.31HRs

T3, e/3. e-/se. e/24HRS
T3, 5/3 ,5-/De .5/Z4HR5

T3, 5/3.5 /De. 5/S!4HR5

ULCC FIX

ULCC F 1X

filRCRfiFT FIXE3

7een2 OBS MRX-SFc-uND HfiX-FLT-LVL-UND nccRv
HGT WSLP VEL/8RC/RNC DIR/VEL/BRG/RNG Nav/flET

EVE TEMP <C) mm
OUTf IN, DP/8ST NO.

+25 +26 +a3 29
+.26 +z5 +24 :
+25 +26 +.26 28 2

3
+28 +27 +27

i
+26 29 4

+ie +ii +ie 5
+= +Z6 +25 28
+24 +=7 +27 29 :
+24 +27 +.?7 3e 6

.

FIx
No

;;:E FIX
POSITION

EVE EVE OR IEN-
SHflPE D1nMJTfiT1ON

99B S!o 190
leel 35 e4e
ieee ie 310

89s 39 270
982 35 a9e
989 45 122
99’3 35 E3e

35 zae
s%? 40 24e
996 45 ese
99B se x4e

3e
24
3e
2e
1s

::
ze
26
2s
45

zze
z4e
36e
I4e
299
24e
i3e
32e
35e
zze
s7e
e6e
cze
‘6s0
159
i4e
z4e
x2e
240
169
2ae
030
z9e

;;

i;
35
43
45
31
44
44
se
S6
42

%

::
51
44

%
se
55

i9a
12e
:2:

999
1.30
e3e
29e
z4e
e2e
ize
e3e
14e
3ee
e6e
e6e
199
e4e
180
969
i 3e
3ie
ese

3e
60

::
15

;:
5B
2s
26
4.2

:2
24

%
3s
31
79
69
45
39

6

63
7 ie
5 le

11 5
i2 3
te 2
xe 3

B Ie
53
94

1: lE

1: :
72
93
s~

1: 4
13 te

s ie
le 3
ie 3

ia2337 2e .ari 133 .2E
190542 Zi .3N 13e 9E
;::7:: 21.6N 132.7E

21 .SN 131 .4E
192325 22 ,2N 131 .2E
299s33 22. 2N i3e. 6E
20e8i9 22. 4N i3e .2E
2e2e33 22 .2u i2a .sE
2e232S 2.2. 7N 128 .5E
219s39 2.2.6N i2a.2c
219812 2Z,4N 122. lE
21t2i2 .I!2.3N 1.27.7E
211437 22.3N 127.6S
2129S4 22.2N 127 .2E
21.33Za 22. 3N 126 .BE
.s29s35 2e. 4N 126 .2E
22e83S 22 .3N 126 .3E
221159 Ze .2N 125 .aE
221435 22 .3N 125 .4E
222e4i? 2Z . lN 124. 6E
22 S.333 22 .3N 124. ZE
239543 22 .eN 123 .4E
230824 21 .9?4 123 .eE

3942

39s9

2883
2983
297.?

298e
z9Be
297S

986
98s 49 3ee
986 se e5e
986 45 @60
988 4e t9e

988
25 2Ze

985 se i3e
982 55 3ie
982 S5 eae

+11 +16 +12 +
+12 +16 +11 a
+2S +26 +a4 31 2
+24 +25 +6!5 39 9
+24 +2S +26 3e

i:
+12 +1s +:s le

3e
2s
25
2s

39
45
30

6

11
+2S +26 +24 28 11

12
+24 +27 +26 3e 12

RhWW SITE
POS1TION UMO No

ELLIPTICtlL 2e 19 189

RfiDhR F 1XE8

;;~E FIX
PO61TION

EVE
5HePE

EVE
oxen

RfiDOS-CODE
&6ufiR TDDFF cOMMENTS

e4 .8N 12S.3E
24 ,8?4 12S.3E
24.3N 124.2E
&4 .3N ia4 .i2E
24,3N 124,2E
24.3N ie4. aE
24.3N 124. eE
?4,3N 124,2E
84.3N 124.,?E
i34.3N 124.2E
24.3N 124.2E
24.3N 124, ZE
24.3N 124.2E
24.3N i24.2E
3.4.3N i24.2E
24,3N i24,13E
22.3)4 ti4.2E
22.3N t14.2E
22.3N i14.2E
22.3N 114.2E
2.?.3N ;14.2E
22.3N i14.2E
22.3N 114.2E
22.3N 114.2E
22.3N 114.2E
22.3N 114.2E
22.3N i14. i!E
22.3N 114.2E
22.3N 114,2E
22.3N 114.2E
22.3N 114.8E
22.3N 114.2E
22.3N 114.2E
22.3N 114.2E
22.3N 114. aE
22.3N li4.2E
22.3N 114.2E

47S27
47S27
47918
47ais
47910
47918
47ais
479ia
47918
47818
47sie
47s1s
4791s
479ia
47s18
4781 a
45ee5
4s99s
45ew
4s99s
45ees
45ees
4sees
4s995
4see5
4s90s
4see6
4st3es
45ees
4sees
4see5
4s99s
4s99s
4sees
4see5
4sees
4s995

22. IN 126 .eE L*ND
Z2. IN 128 .eE LaND
22 .2N 125, 7E LAND
22 .4N 12S 4E LAND
22. 24+ 12S 2E L*ND
22. IN 124 ,5E L*ND
21.9N 124,4E LGND
22 .2N 124, 3E LflND
21.9N 124, eE LAND
21.9N 124,2E LAND
21 .SN 124. lE L*ND
21.2N 123,9E LaND
21 ,9N 1a3,7E L(IND
21.9N i23,4E LfiND
21 .aN i23. IE L61ND
21 ,8N 123. eE LiWD
21,4N 116.9E LfiND
21 .2N 116.3E LAND
2i lN 116. eE L*ND
21,2N i15.9E L*ND
21.2N ilS.9E LAND
21,2N 114.8E L6ND
21. tN i14. SE L*ND
Z1. ZN 114.4E LnND
21.3N 114.2E L6ND
21 .2N 1i3.8E LfiND
Z1. lN 113. SE LWiD
21.1 N 113.4E L.4ND
21. IN i13. iE LfiND
21.2N 112.9E LAND
Z1. ZN 112.7E LeND
21.2N 112. SE LaND
21. ZN llz.4E L.4ND
21.3N 112.3E LfIND
Zi.4N n?!. eE LfiND
21.4N ltl.3E L61ND
Z1,4N 111. lE LRND

35 f/2 S////
6/,.3 seeee
s2a12 73999
6/<12 7289S
6//12 53ell
s//13 7241S
S/,’13 72212
6fIi 2 720ea
6//12 73S99
6//1 3 728e4
8//12 72197
6//t2 722e2
6///z 7aate
6///2 72012
5//12 72816
3//12 ?2614
2e5ie /1/f/
29814 325e2
2*811 7z4e6
2eait 72798
2e97t 72616
2e941 3221S
29911 72714
2e971 32Bil
2-w1l 72819
aeatt 720i2
20911 7i?s12
aeaii 62St2
20911 72614
2e9it 32719
2e941 72713
2e912 72913
6ea4~ 72ae9
6e94Z 72712
6e9t2 320ie
6e9i2 a28i2
6et// 72812

SYNOPTIC F 1S2S

;;~E FIX IN7ENSIW NEQREST
POSITION E2T1MaTE DhTFI (Ntl) COMMENTS

231299 21.2N 121 .7E ess
&W~~ 21 .SU 121. 3E

91s
e55

RCVD aFT212 UaRNING TXnE NOT USED IN UfiR141NQ .4672
eiB

21. eN 1i6.6E 9ss 92s
S7N 46782 22. e2N 121. 33t
STN RCLt4 69a1e 16. seN ii2.2ec

NOTICE - THE ASTERISKS ( * ) It4D1CeTE F1 XES UNREPRESENTATIVE AND NOT U8ED FOR 8EST TRfiCK PURPOSES.
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EEEl
BEST TRACK UhRNING 24 HOUR FO!?ECfiST 48 HOUR FOREC6ST

ERRORS
72 HOUR FORECFIST

MO,DR.HR POSIT wIND POSIT IJIND OST WIND
ERRORS ERRORS

POSIT
ERRoRS

076100z 16.1 1.24,5 30 16.1 124,6se 16 ~ ~23.6 $$:
UIND DST !JIND POSIT IJIND

-s, 15.9 121.3
OST WIND POSIT IJ~ND DST IJIND

0701’9SZ
30. 1S7. ’15. 16,2 ils, S 3S, 366, -35, 16,9 116,4 59, 706, -10,

16,1 124,2
07s111zz

3E : 0. 16.0 120,5
16.3 1?4,0

30. 204. -25. 16.4 118.1
3s 16:0 1.?e.8

0701 18Z
30. 71. ‘S, 16,2 119.2

40. 4S6. -3S. 17a 11S.8 S0, 814, 0.

16.8 123.8
30. Z86 ’30. 16,8 116,8

40 16.0 122, S
40. S29. ‘aS. 17.7 114,6 S0, 914,

40. 89. 0, 16.0 119.4
e? W?eOZ 17.3 123.6 4S 16.9 122,8

3e, 319. -35. 16,7 117.1
4e. S2 -5. 18,5 121.5

40. 6e3. -2S. 17.6 114.8 50.1033, J:

0702’96Z 18,1 123.3
3e. 192, -40, 19.8 12e. e ~!j: ~~84: -2S, 21,4 118,7 S0. 828.

e7ezizz
55 18.2 123.2 55. 0. 21.6 121.2 75, 103.

15.
e, 2s.2 119,4

19.3 1?3.0 60 19.1 1?3.1 60, 1:: ‘J. ?2.8 121,8 75. 122,
18, 2~,: ii~:~ 4S!: 525. ie.

070218Z ?e.6 122.2 6S 2e.3 122,7
10. 26,9 122, s 7e, 252,

65. 33.
2s

0 24. S 1?22,1
-e.

e703e0z
70. 111.

21.7 121.6 70 21.8 121.6 Se. 6.
5, 29.1 123.7 65, 222. 25. :3: e.e g: ::

10, 27,6 122.6 ?0, 7s.
-e.

e?e30SZ 23.3 121.5 7S 23.3 121.5 80,
10, 31.6 125, S

5. 29.0 123.3 70.
65. 145, 3e, 0,0

07e312Z 24.7 121. e 2::
86. W. 3;:; 127,2

-0. :;

65 ?4.6 121.5 75. 10. Z8.7 122.0 65. 147.
6:: 156. 3.3: 0,0 e.e e. -e,

e70318Z 28,1 laO.9
20, e,e

65 25.8 121.2 7@. 24, 5. 29.9 12e. S
-0. e.e 0.0 e. -0. e.

97e400Z 27.8 121,2
60. i85. .20, 0,0

60 27.0 1.21,3 55. 48. -5. 32.3 lz3.4
e.e 0, ~g: 0. 0,0 e.e ;: -e.

45. 133, 10.
07e4e6Z 29,6 121,8

e.e
50 29.4 121. S 4S, 20. -~: 3~:~ 1a6,4 3;;

o.e 0. e.e e.e -e. ::
49. 5. ::

070412z
e,e

31.1 122.6 45 31, Z 122,4 4s 12. e.e
e.e -0. 0.0

@7e418z
-e, e. e.e

e.e e. -0, e,
::

32.8 123.8
0,0

40 3&!.8 123,4 4e. 20. 0. e.e 63,0 0, -e. e.
-e. g: e.e e. -e,

.a7ese0z
0,0 o.e e. ::: ::

34.0 125,1 35 34,1 12s,2 3s. g: g: 0.0 0,0 -e, e.
-0. e.e -e.

e7ese6z
e.e

35.4 1Z7. E! 30 35.4 127,1 35. %.s$
e.o e. -e. e. e.e e,e

@.@ :: -e. e. o.e e.e e. -e. e. e.e
;: -e,

e,e -e, e:

RLL F0RECF15TS
URUG

fiVG FORECAST POSIT ERROR
:;-+HR ;E&HR ;:%:R

27.
FIVG RIGHT IINGLE ERROR 23. ~:; 197. 32s
avG 1NTEt4S1TV IIOGNITUDE ERROR 3. 27. 8.
fiVG lNTENSITV 81A5 ;~ ;;, 5.
NUMBER OF FORECRSTS 1: 6

DISTfINCE TRfivELED 8Y TROPICfiL CVCLONE 15 I 3ze. m

TVPHOONS UHILE OVER 35 KTS
u::: 24-HR 3:::HR ~:iJ:HR

1s3.
2: ; 99. 2:: ; 376,

lB. 8.
-4.

1:”
-:. ~,

13

6vERRGE SPEE

F 1X :;~E
NO

ED OF TROP I CfiL CYCLONE 1S 13. KNOTS

\LEX
:VCLON2 NO, 3

TYPHOON
FIX POSITIONS FOR

2+ ITELLITE

6
c

F

FIx
POS1TION RCCRV

PCN 3
PCN 3
PCN 6
PCN 5
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN s
PCN 5
PCN 5
PCN S
PCN 5
PCN 4
PCN 4
PCN 6
PCN 6
PCN 6
PCN 2
PCN i
PCN 1
PC!+ 1
PCN 3
PCN 5
PCN S
PCN S
PCN 6
PCN 6
PCN S
PCN 5
PCN 3
PCN 3
PCN 3
PCN s
PCN 3
PCN 3
PCN 6

DvORhK CODE

71. Ojl. e

CON14ENTS

INIT 08S
EXP LLCC
y~:~ $;g

lNIT 08S

ULCC FIX
lNIT OBS
EXP LLCC

lNIT 08S

SITE

1 292 le!
2 29z3@ I
~ 3ee6ee

eiees<
S e1005f
6 0ie6ee
7 eili Oe
8 eiitl~

: 9 e1133i
le eiz7ec
iI eiz2e4
12 eiz3ee
13 e123s4
14 e1c!354
15 e8e2x7
16 eeea7
17 e2e6ee
18 021e44
19 e8ie5e
2e e2i2e0
21 e218ee
22 ez2i4a
23 ezz3a9
24 e22329
.3s e3e1s7
26 e3e1s7
27 e30722
e8 e310ES
29 031438
3e e3zee7
31 e32121
3Z e323e5
33 032305
34 e4ei37
3s e4ei37
36 04e709
37 e4ieet
38 e419S4
39 e501t7
40 esi2e0

PGTu
PGTkl
PGTu
PGTu
RPI’IK
PGTU
PGTLI
RPMK
PGTLJ
PGTU
PGTu
PGTU
RPMK
RODN
RPI’IK
RODN
PGTU
RODN
PGTU
PGTu
PGTL!
PGTU
RPMK
PGTU
RPHK
PGTU
PGTu
PGTU
RPHK
RODN
PGTu
PGTu
RPNK
RPMK
ROON
RPIIK
PGTu
RPNK
RPUK
PGTU

72. ej2. e-
T2 s/2. s-

T3. 9/3. e-

T3. e/3 e-/D1 e/83HRS
T3. 0/3, @ ZDe S/23HRS
T3. e/3, e

ULCC FIX
ULCC FIX

T3 S/3 S-ZDO .SZ2SHRS

T4 ,0/4 ,e /D1 .e~24HRS
T4 e.4 ,e /D1 .e~24HRS
T4 ,5,4 ,5 zD1.5/26HRS 12Nfl EVE

ULCC FIX
ULCC FIK

T2 ef3 ,e-42 .eZ24HRS

T3 e/4 .0 /u1 5/24HRS
T2. e/2. e INIT 08S

EXP LLCC

12 .0/3 0 zU1 e~24HRS

eIRCRhFT FIXES

FLT 7:O&~8 &13: IIRX-SFC-UND HhX-FLT-LVL-UND IICCRV
LVL VELX8RG/RNG DIRjvEL.3sG~RNG NeV/VIET

FIX
POS1TION

EvE EVE OR I EN-
SHfiPE DI.Rfl~TfiT1ON

ELLIPTICeL ~~ 20 03e
CIRCULeR
CIRCULflR 12

EVE TEllP (C) l’18N
OUT/ IN/ DP/SST NO.

i 3e2327 16, lN 124.6E lS63eFT teee
z 02e35x 17,7N 123. SE

3e tee ;: IIO 3s ese 3e IC3 5

3 e2es49
7een8 2964 6s e4e

18, eN 123.3E
i4e 68 e3e 2s 15 5

7een8 29S2
4

984 6S i Be
ez2e45 21 .2N izi .SE

ie 960 38 34e 38
7eeM8 277i!

18 5
:5 :s3: 3e

s e22337 21 ,6N 121 ,6E 7eel18 2779
Ise 92 lee IS

862
12 3

ie i2e 69 e3e 2e 13 I

+26 +a4 +23
+ 9 +11 +11 i
+ie +13 + 9 2

3
+19 +16 +16 3

RhDflR FIXES

F 1X
POS1TION RFIDfiR fiCCRV

EYE EYE R4DOE-CODE
6HfiPE DIAM h8UfiR ‘7DDFF

RfiDnR
POS1TION

SITEUMONO,

98333
98231
98231
5’S231
98231
98231
SS136
9S136
98231
98231
9S136
4675i?
46?44
46752
S9S53
47918
46744
467S2
46S9S
47918
47S18
46744
46699
46752

COMMENTS

A :%%:
3 e2e6ee

2 %%::
6 e2i6ee
7 e2t6ee
8 e217ee
9 e2i73e

;e eaisee
11 e2i8ee
i z e.2zeee
13 ezztee
:: g::e:g

16 e3eiee
:: $::;::

i9 e3eiee
ze e3e2ee
et e3e3ee
22 e3e3ee
23 e3e3ee
24 e3e3ee

ti3.2e e3st5
ie3ei /N//
le99: 604es
1e97s s343e
I 1922 43ses
te6i2 43ste
3s3s0 s323e
35/5e 53e3e
te552 4332e
1eS12 43418
3s/se 53231
6//,/ S35i 9
6//// s3e18
6//// S361e
4S// S361 e
S/x44 43S16
2SS// S3616
6/./, S36e8
ie332 5e119
11714 S3616
11713 S3511
25/,/ S3411
19222 S3S.18
6///, S3614

EVE lee pcT ELIP

EvE Se PCT CIR 0PN N

EYE ILL DEFINED
E’fE 6e PCT CIR OPN N
EVE 6e PCT CIR OPN N
EYE ILL DEFINED
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x
27
28
29
3%
31
3i?
33
34

FIX
No

$
3

:;tjc FIX INTENSITY NE6REST
POS1TION ES T1nATE DfiTfi <NM)

fi40600 29. 4N 121 .6E e45 035
040900 29.8N 122. OE 045 030
@41200 31.3N 12?.9E 045 030

NOTICE - THE 4STERISKS <Z> INDICATE FIXES

SVNOPTIC FIXES

COilMENTS

585s6 58s62 S8SG9
5SS62 SS474 58S69
5847.2 5S477 58367

UNREPRESENTflTIVE fiND NOT

23.8N 121.6E
24.3N 124. ?E
Z2.9N laO.7E
23.8N li!l.6E
22. 6N 120. 3E
?2. ON 120.7E
24 ,3N 124.2E
24.3N 124.2E
24, 3N 124. 2E
24, 3N 124 .2E

uSED FOR 2EST TRFICK PURPOSES.
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POS 17
14.7 1Z6.3
14.5 1z5, L3
14.6 123, S
14.8 122,8
15.1 121,8
ls. s 12e,9
15.9 1.?0.2
16,3 119,4
16,8 118.6
17.2 117,9
17.6 117,3
18.1 116,6
18.6 116.2
19.0 115.7
19.6 llS, C3
2!0.1 114,0
20.7 113,1
21,3 11.2.3
Zz. e 111.0
22,4 109,7
22, ? 10s,5

WIND POSIT
25 e,e 0,0
25 O,@ 0,0
.25 0,0 0,9
25 0,0 $3.0
.25 @,@ 0,0
20 e.e @,@
Ze 0,0 0,0
25 16,4 119,0
2S 17,2 118.3
30 1?.4 117.8
30 17.5 117.2
35 18.0 116,5
40 18,5 115.9
45 19.0 115,5
50 19.8 i15. @
se 20.2 114,1
S5 20,8 113.2
S5 21.3 112.2
sO 22,1 111.0
35 0.0 0.0
2s 0.0 ‘s,0

up

0,
e.
e.
e.
e.

22:3e.
30.
3e.
3e.
30.
45.
se.
50.
55.
55.
so.

e.
e.

ERRORS
24 HOUR FORECfiST 48 HOUR FORECIIST 7.2 HOUR FOREC4ST

DST W;~D PoSIT
ERRORS ERRORS

u;yD
ERRORS

DST U;P,+O
-e. 9.0

POSIT
e.e

u&4D DST U;~D
-e, e.e e.e

POSIT U&4D _IST UIND

-e. 0.
-e.

e.e e.e e, -0.
e.e 0.0

-e. e.e 0.0 e.
e.e e.e e: -e, e,

-e. :;
e.e e.e e. -e: ::

-0. :: :::
e.e g. ~:.

a.e g: -e. g. ::;
0.0 0.0 e.

e.e .
-e. e.

-e. g.
::

e.e
o.e g.: -e. e.

-e.
-e.

e.e
e.e e.e -e ;

-e. ~;
e.e :;

e.e e. e.e e,e ::
-e. e.

-e. 0: e.e
-e.

e.e
~: 0.0 e:e e.

-e
-e. e,

24. e. 18,3 1i5.6 4; : 5: 2;:; 11:;?
0.

58.
e.e

30, 5, 19.3 115.1
Sz: 1;?;

4s 75. 5. 21.8 iit.8 ~S.
e. 23.1 ie~;~ 3:: ;Z: -;;

l;:
98.

e. 19.4 115.3 se. 33. 5. S!I,9 IIZ.4
5. c~.~ xe; :g 3:: i~~: s.

%. 19.1 115.0 4s 3e -S, 21,6 112.9 SS: l~g:
s. e.

-5. 20.0 li4.5 4s.
e;e e.e e.

i~~ -ie. 2e.8 113.9 4s.
29. -5, ~~,~ 112,7 3:: i73, -=1 e.e e.e e.

-0. e.

4s. -1::
il.

e.e
-e. ~.

e. .21.3 113.6 SS, 73,
-e. ~, e,e

12,
e;e e.e e, -e.

e. -e.
~:$ e.

e. 22. s 152.8 5e. ie4. ;,
-e. e:

e,e ~.~ ~,
8.

-e. ~: :::
e. 23.2 Iii.9 4e. 131,

e.e ~.
e.e

-e.

e. z~:~ Iig:j 2:: 1+3. e:
-e. e.e e.e ::

2: 0.
e:e g;

-e.
-e. e: e.e e.e e: -e. e.

-e, :.
e.

::: e.e
e.e

-e, e. e.e
e.e g. -e.

-~~ e.
e.e e.e ~; -e. ~:

e.e ~: -e.

e.e e.e
e.e ::

-e. ~; e.e e.e
e.e -e.

-e. e. e.e e,e e;
e.e

-e. e.e e.e e; ~~; e.
e.e ~.

e.e
-0. ::

e.e . -e.

*LL Fgqmfi:s7s
!JRNG ;~&R 7~6-HR

AVG FORECFIST PDSIT ERROR 13. 72.
wc RIGHT i+NOLE ERROR :: 46.42. ● , r3g
f.tvc INTENSITY Mm3NITUDE ERROR
4VG 1t4TENS1TV B1fi5 ;: ::
NUUBER OF FORECIISTS

2. e:
ie S2

TWH00t4~4~~;LE4~~~~ 35 KTS
UR[G 7gsJHR

e. e.
e. e. e. e,
e. 0. e, e.
e. e. e. e.
eo ee

DISTANCE TRWELED W TROPXCnL CVCLONE IS 11S7. NM

fWEReGE SPEED OF TROPIC!?L CYCLONE IS Ie KNOTS

TROPICFIL STCRH SET7V
FIX POSITXONS FCR CVCLONE NO. 4

2ATELLITE FIXES

FIX ~;~E
NO,

i :%%:
3 e.2i8ee
4 e3ie27
s e3.2iat
6 e3.23es
7 e4et37
8 e4e7e8
9 e4e7e9

ie e41eei
it e4i2ee
12 e4i4i7
13 e4i8ee
14 e4az4i
15 e5eit7
i6 esei17
17 e5e657
18 esiii9
is esi2ee
ze ~E.~ ~;;
21
22 est942
23 es222e
84 eS.iX3S8
2s e6eeee
a6 e6e644
27 e6ie55
28 e6isee
29 e6 iaee
Se e61928
31 e6z333
32 e6.2335
33 e7e218
34 e7esee
3s e7e8i4

37 %%%
36

38 e7i458
39 e7i8ee
~~ e72e59

e72i38
42 e?2249
43 e7.s3e9
44 eseeee
4s e2et57
46 e806ee
47 e8e8ei
4e eBfei7
49 e81147
5e eaii4B
SI e8izee
S2 e8143B
53 e8~8ee
S4 e8.2e46
5s e9eeee
66 e9ee26
5.7 e9e137
58 e8e6ee
S9 e90749
6e e91ta7

Z 61 e9i138
62 e91138

FIx
No,

*
i

*3

~;~E

eeee34
e8e2si

;;yE

esisee
e7ez3e
e7e9ee

FIx
POSITION

FIX
POSITION

19.2N ii S.6E
29.7N llS. SE

f!cCRV

PCN S
PCN 5
PCN 6
PCN 5
PCN 6
PCN S
PCN 5
PCN S
PCN S
P(2N 5
PCN 6
PCN 6
PCN 6
PCN S
PCN 3
PCN S
PCN S
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN S
PCN 6
PCN s
PCN 6
PCN 6
PCN 6
PCN S
PCN s
PCN 3
PCN S
PCN 6
PCN S
PCH 6
PCN 6
PCN S
PCN 6
PCN S
PCN s
PCN 6
PCN S
PCN 6
PCN S
PCN 6
PCN 4
PCN 6
PCN 4
PCN 6
PCN 6
PCN 3
PCN 6
PCN 3
PCN 6.
PCN 3
Pcti 3
PCN 6
PCN S
PCM s
PCN 6
PC!l 6

FLT
LVL

iseerr
7een8

DVORflK CODE

Te. e/e. e

ri. e/i. e

11 .5/1.5
T1,5/i.5

Te. we. s

rl. e/i. e-
.Ti, 5/1.5 /se. e/24ms

TI e/i. e+/De. WZ4HRS

T.2. e/2. e
11 .s/1 5+8se. e/23HR8

’72 .S/2 .S /D1 . SZ24HRS

T2 e/2 .e /se .e/2snRs
T1 ,5/1 .5+/Se .eZ2SHRS
rz, ex2. e
T2 e~2 .e+me .S/32HRS

T2. e/Z ,S+/Ue .S/23HRS
T.S . e/2 e /De 5/26HRS

T3. e/3. e {Dl e)24HRs

T3. e/3. e /Di .e42eHns

T3. e

T3 e/3 . e-fDi . e/z4HRs

T3. e/3. e

CD!IMEWS

XNIT 0SS

ULCC FIX
lNIT OBS

lNIT OBS
rNrT 02s

rrixt 0ss

XNIT 0SS

INIT OBS

ULCC FIX

EXP LLCC

INIT 0SS ULCC FIX

ULCC Frx

ULCC FXX

ULCC FIX

INIT 0SS

eXRCRfiFT FIXES

?eeMB OBS H*X-SFC-UND N6X-FLT-LVL-UND RCCRV
HGT HSLP vELIBRCWRNG OIR/VEL/2RG/RNtX NWZUET

997 6e ese 3e 17e 61 ese 9s 2e s
3e3s S87 ss ese 6e tse si efie 48 2e 5

RflDfIR FIXES

EvE
SHFIPE

FIX EvE EYE
PoslTrON RODRR fiCCRV

Rc$DOE-CODE
eHRPE D1414 hSUfiR TDDFF COHHENTS

i5.2N 123.6E LFIND
17.3N 118. ZE

2i9ee s////
LRND

EVE 8e PCT ELIP

%9. @N 12e.6E
4//// 434e6

LFIND te2et t//f/
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EVE 72MP cc) Max
cuT/ rNz 8P/ssT NO.

+23 +23
+le +ti + s

RfiVM
POSXTION

is. sN iai. eE
16. 3N Iae .6E
16.3N 12e. SE

31 6
6

sr7E
MMO m.

9s333
983.21
98361



4
s
6
7

:
19
11
12
13
14
15
16
17

::
20
21
.s!2
23
24
25
26
27
as
29
3’a
31

@s03e0
0805@@
080540
08e6e0
980700
@8@800
0s0900
081@00
081100
081200
081300
@8140@
e81s0e
@816@0
c38i76e
0818@0
c38190@
eaeeao
ea21ee
0822e0
98,?3@0
0900ee
c39%1e0
e9e2ee
e9e3ee
e9e4e.3
esesee
e9e6ee

t9.2N
19.3M
19 .6N
19 .6N
19.7N
19 .8N
19, SN
20, eN
a. e~
20. 2N
2e 2N
20. .zN
2e, 2U
20. 3N
20. 8N
20.6N
.20, 8N
20, 8N
ee. 9N
Zi .eN
21 ,2H
.21. lN
21 .2N
21.4N
21 .6N
?l.8N
21. 9N
21. 9N

LfiND
LRND
LhND
L13ND
LfiND
LI)ND
Lhf4D
LflND
LflND
LF4ND
LeND
LfiND
LAND
LFIND
LflND
LfIND
LaND
LtiND
LeND
LeND
LAND
LtlND
LIIND
LfiND
LnND
LAND
LeND
LbND

3////
6.///
5////
6////
s////
5////
5////
5.///
s////
6////
s////
s,j~j
5///1
5///1
5///1
5///1
5///1
S///t
5///1
5///1
5///3
6///3
s.~,f
5///3
s///3
5///4
6////
6///3

///,,//////////////////. /
631e7
73107
/////
/////
,///,
//.’//
/////
728ee
73ee6
,’,, //
73eiz
73112
/////
731i0
/////
733te
73ee8
73110
83209
73114
8321e
83113
531e9

::.3J

Sf?:3N
.S2 3N
22. 3N
22. 3N
22, 3N
22. 3N
2a, 3N
22. 3N
.?2 3N
22. 3?4
Za 3N
ac 3N
ei? 3N
22. 3N
22, 3N
:::%

22, 3N
22. 3?4
e~ 3N
22. 3N
22. 3N
22. 3N
22. 3N
22 .3N
20. ON

114.2E
114.2E
1i4, aE
114,2E
114, aE
114,2E
114.2E
114.2E
114,2E
114. ZE
114.2E
114.2E
114. aE
114. ZE
114.2E
114..?E
114.2E
114.2E
114.2E
114.2E
114.2E
114.2E
114.2E
114.2E
114.2E
114. aE
;14. eE
lie.4E

4sees
4s.ees
4see5
45ees
:::::

4see5
4s0es
4see5
4sees
45ee5
4se9s
45ees
4sees
4sees
4sees
45.ee5
4sees
4see5
4sees
4sees
45ees
45ee5
4sees
45ee5
4see5
45ee5
S9752

NOTICE - THE eSTERISK5 (1> lNDICRTE FIXES UNREPRESENTRTIVE ilND NOT USED FOR BEST TRRCK PURPOSES
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TVPHOON CARY
BEST TRRCK D6TA

*LL F~qm:g5Ts
uRNG ;13~nR ~~;nR

fiVG FORECC+ST PoSIT ERRoR q. 9Z
f+vG R1OHT RNCLE ERROR 56. 149. 246.

nVG INTENSITY MfIGNITUDE ERROR 12. 1?. q
nvG INTENSITV BIRS -::
NUISBER OF FOREC13STS 30 z; 2$ 18’

DISTnNCE TRIWELED BV TROPIChL CYCLONE IS 13s5 Nn

AVERi4GE SPEED OF TROPICflL CYCLONE 15 6. KNOTS

TYPHOON CeRY
FIX POSITIONS FOR CYCLONE NO. S

F 1X ~;~E FIX
NO POS1TION fiCCRV DVOR6K CODE

;
3
4

x:
x?

8

1:
11
12
13
14
is
16
17
lB

g

22
23

%
26
27
ES
29
30
31
32
33
34
3s
36
37
3s
39
:;

42
43
44
4s
46
4?
4B

#

S.2
53
54
5s
S6
S7
SB
59
6e
61
62

%
65

16.7N 152.7E
16.3N 1543.9E
lS.4N 150.3E
17.7N lSO.5E
i7.7N 149.7E
lB.3N 149. lE
19. ON 148.7E
17.9N 147. OE
17.6N 146.9E
17.9N 147. lE
17.8N 147.2E
18.2N 146.7E
lB.7N 146.9E
19.2N 146.4E
19.7N 146.2E
lB.6N 146. SE
lB.9N 146. OE
19.4N 146. lE
19,7N 14S.8E
ZO. eN 14S.6E
19,0N 145.4E
20,2N i45.6E
29,5N 145. lE
20. SN 14S.3E
W.7N 14S.2E
21,5N 14S.2E
z1.6N 14S. OE
21, SN 145. OE
21.9N 144.9E
aZ. ON 164.8E
21.7N 144.7E
2?..9N 144. SE
21. BN 144.3E
21.7N 144.5E
22. ?N 144.4E
zl. BN 144.7E
22. ON 144. SE
z1.9N 144. SE
21.9N 144.4E
22, @N 144.4E
22,0N 144.4E
Z2. ON 144.6E
22. lN 1+4. SE
i12. lN 144.6E
22.2N 144.8E
2Z.4N 144.9E
Z2.8N 14S. OE
23. ON 14S.2E
z1.3N i45.3E
23. ZN 14S.6E
23. SN 14S.6E
?3. BN 146. lE
23.7N 146.4E
24.2N 146.3E
e4.6N 146.9E
24. SN 146.9E
25.6N 147.6E
E!5. lN 147.4E
25.3N 147.6E
25.4N 147.9E
2S. SN 14S.4E
26.2N 149. ?E
s6.3N 149. OE
Z7. ON 149.9E
?7. ON 150.2E

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCM
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
Pm
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN

T1, O/1,6

TZ. @/Z. @ ~D1 .f+121HR5

TZ.O/Z. e

S13TELL1TE FIXES

COFIMENT5

lNIT OBS

ULCC FIX

lNIT oBS

EXP LLCC

’72. 0/2. @ /S0. 2/23HRS

T2 ..5S/2 /D@. W24HRS

T3.0/3.0
T3 .S/3 S-/D1 WS6HRS

T4 ,@/4 .@ /D1 .5z24HRS

T4 e/4 .0 /De .SZ24HRS

EXP LLCC
ExP LLCC
ULCC lB.9N 147.lE
ULCC FIX
ULCC FIX

INIT 0SS

ULCC FIX
ULCC FIX

EVEUfiLL OPN TO NE *ND !JSU

EVE DI+7 .S4NPI

’74. S/4, S /DO W24HRS

Ts.0/s.0
T5 ..00/5 zDi . 9z24HRS
TS.5/S.5

I .@/4 .S Zlde. S/24HRS

T4. e/4. s
T4 0/s ,0-,.,1 dZ24HRS
T5, 0/S, 5 /bv S/241+7S

14. 5/4. S-/D@ 5/24HRS

TS 0/s.6-/Di . @f24HRS
74 .0/4.0

INI1 oBS

lNIT 0SS

lNIT OBS

EVE DII? 30NM
EVE DIS 30NM

INIT OBS

40N1’1 EVE

SITE

PGTU
PGTU
PGTu
PGTU
PGTIJ
PGTu
PGTU
PCTU
PGTIJ
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66
6?

:$;:
x ::

?5
76
77
78
79
80
81
82
83
84
85

FIx
NO

2
3
4
5
6
7
8

1:
11
12
13
14
1s
16
17
18

~;

22
23
24
2s
26
27
28
28

121?00
27 . ..., , ~,3 .,. E

121Z14 2> 2P! 1513.7E
121952 27 -,?rl 150. 3E

1221OZ 2S .011 151. lE
13 f?@16 2s zri 151.3E
13C?6@C3 23 2ri 1s1 SE
13@83?? 29.2N 152.2E
1312a@ 29.6N 153.2E
131257 2s).7N 152.9E

131802 30 ON 15S.2S
131931 &?9.8N 152.6E
13235G 30. lN 1S2.9E
140504 3@.31i 153 lE
140811 31.51: 152.8E
141?09 3@.6Pl 153. lE
141237 3} 7N 152. EE

150931 31 9N 15?.9E
152029 31 4N 151.6E
160909 30 7N 151. OE
171947 29.9N 14S.2E

:;yE FIX
POS1TION

Ft It 2 T4 .<,4 5-/50 @/ Z4HRS
f< r{ 2
Pcll 2
Pa-n 1
PCN 1

50NM EvE

PC,4 2 T4 .*,4 .O–/!J1 9,24HR5
Pcri 4
Pcf4 4
PCN 3
PCN 3 13 .0/3.0 /IJ1 .S,24HRS
PCN 4 EXP LLCC
PCN 3
PCN 3 T3 ,0/3.0 /Lll ,@/.?3HRS
0,-,, .. . .
Pcti 4
PCN 3
PCN 3
PCN 3
PCN 2
PCN 4

-. -... -..
FLT
LVL

1500FT
15@b3FT
1500FT

700ME
1500FT
1500FT
lsOOFT

700M8
700MB
700f18
70@MB
700M8
70tlf18
700MB
7@0M8
?OOMB
?eemB
700F18
70@MB
700MB
700M8
700M8
700MB
70@M8
700MB
?06+M8
70011B
700MB
700TlB

NOTICE - THE i4STERISKS (*)

1004
1002

899

991
987
989

981
977
975

95s
967
971

974
9s2
98e

974

965

980

EXP LLCC
EXP LLCC

RI RCRRF1 FIXES

MfiX-SFC-UND MAX-FLT-LVL-WND fICCRY EVE EVE OR IEN- EvE TEMP <Cl USN

vEL/SRC/RNG DIR/ VEL/8RG/RNG NwJ/llET SHflPE DIhM/TOT1ON OUT/ IN/ DP/SST NO.

25 ‘&o
40 040 k:
40 020
50 ?40 2=
50 010 20
55 2?!0 25
45 090 30
45 1s0 35
45 330 70
45 18@ 10

6S 360 60
9e 2?@ 45
50 180 60

50 290 15
60 040 47
60 100 60

50 050 70
60 290 75
S0 360 5

S5 230 25
6e 3@e 60
55 120 30
:: ::: 7s

40 950 :2

140 20 050
090 35 010
040 40 330
33a 5S 280
~2& 3S 30@

63 360
170 50 090
z50 44 180
f~~ 44 330

51 010
310 71 ?20
080 S8 3Ge
360 82 270
330 78 240
330 70 100
;:; 70 18c3

65 050
19e 63 100
360 64 240
310 ?4 230
350 71 320
;:: 7s 140

60 0s0
220 82 110
090 70 360
210 90 120
04e 6S 300
%: 38 340

46 ese

31

51
5 10
5s
72
52
52
58
5 10
5 10
75

12 2
12 z
10 4

? 12
85

1: :
12 s

5 10
s 10

10 4
;: ;

10 6
5 15
5 10

CIRCULnR 3@

CIRCULeR ZS

CIRCULhR Ie

CIRCULAR 40

ELLIPTICnL ~~ 10
CIRCULAR
C1RCUL6R 40
CIRCULfiR 3S
CIRCULAR 3S

lNDICnTE FIXES UNREPRESENTATIVE hND NOT USED FoR BEST TRfiCK PURPOSES

e90

+23 +83 +22

+21 +24 +?4

+23 +25 +2S
+22! +26 +24
+22 +26 +24
+12 +14 +12
+%1 +,?4 +84

+10 +14 +11
+10 +19 + 9
+13 +1s +19

+15 +12
+11 +14 +12
+Ie +14 + 9
+10 +12 +11
+22 +12
+10 +11 +11
+13 +14 +11
+11 +14 +11
+19 +13 +10
+ 9 +13 +10
+11 +14 +10
+11 +14 +12
+12 +16 +13
:;: ;;: +11

+10 +11 +10

3@

29
29
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BEST TRI?

POS1 T
21,0 162,2
Z1.0 161.3
21.0 160.9
2%.9 160.4
2e.7 159.8
2~ 4 159.1
20.5 1s8.6
21.0 1S8,2
?1.3 1S7.8
21.6 157,3
21,7 156.4
21.3 15s.4
21.0 154 ?
20.6 1s3.9
?%.0 152.9
19.5 152,2
19.3 151.8
19.3 151,4
19.5 150.8
19,8 150.4
29,0 150,2
Z0,3 150.2
2$,5 150.5
2@, -7 1s0.7
20.8 151.1
21,0 151.5
21,9 152.0
21,1 152,6
.21.8 153.2
2a.8 1s3, s
?!4.0 154,3
25.2 154,6
26,7 154.9
?8.1 155,1
29,8 155.6
31.3 156,0
32.9 156,9
34.4 1S7,9
35.6 159.6
36.7 161,4
37.8 163,9
39.3 166.6
40.1 170.2
41.1 174,4
42.8 1?7.2

CK

WIND
20 O.z
20 0,4?
?0 0,0
25 0.0
25 0,0
25 0.0
25 0,0
$: :::

39 0,0
30 21,9
35 21,9
40 21,5
45 20,9
50 20.4
Ss 19.7
60 19.5
70 19,4
75 19.5
80 20.0
85 20.2
85 20.2
80 20,5
75 20.7
80 20. S
85 ?1.0

ieo 21.1
115 21.1
120 21,4
125 22.8
11S 24.2
:.3: $::;

95 28.2
90 29, ?
80 31,3
70 32.7
60 34,4
S0 35,8
45 36,6
45 37.4
45 38,7
40 40,0
:: :;::

24

OSIT
0.0
@’a
%,0
0.0
0,0
0.0
0.0
0.0
0.0

‘152::
154. @
152,3
149.9
148.8
148.5
147,7
149,9
149,0
149.0
148,6
149.2
149,3
150.6
150.6
1S2.7
153.7
155.0
154.9
153.7
153.2
154. E
154,6
154,6
157.8
159.2
162,2
164,2
168,2

0,0
e,e
0.0
0,0
@.@
@.@

HOUR FoREC&ST
ERRORS

LUND DST u;;D
-0. 0.:

0, -0. 0, 0.0
-.3, 0. 0.0

:: -0. 0. 0.0
0. +: 0. :::
0, 0.
0. -0. 0. 0,0
0, -0. 0, 0.0
0. -0. @,@

::
4:; C;z; -10, 2:;;
44. 222. -11, 24.0
45. 200, -15. 23.9
65. 107. -s. 22,6
78, 134, ‘5, 23.1
75, 115, -S, 22.6
75, i42, ’10. 22.6
75. 51. -10. 20.2
80. 84, 0. 22. ?

105. 112, 30. 24.3
i113. 163. 30. 24,9

75, 134. -10, B4.2
75. 164. -25. 24.5
70. 140. -45. 25.0
7S. 152. -45. 25,1
90. 71. -35, 24.2

125. 96, 10. 24,5
135, 217. 30. 24,8
135. 198, 35. i!6,9
135, 112. 40, 30,2
120. 142. 3:: ::::

85, 157.
80. 191, 10. 33.5
7s 2:; : 15, 34.8
60. 1:: 41.2
50. 106, e.o
45, 116, 0.0
4@, 126, -:: 0,0
3:: 107, -10. 0.0

-0. 0. 0,0
-e, ‘a:

::
0.0

-0. 0.0
0. -0, 0, 0.0

-0, 0. 0.0
:: -e. 0. 0.0

46 HOUR

051T w;;
0,0
0,0
0.0 ::
0,0 0,
0.0 0.
0,0 0.
0.0 f+,
0,0
0.0 ;:
0,0

152.4 5::
;g::: 50.

55.
146.8 75.
145,9 75.
;~~:~ 80.

80.
14s.9 75.
148,0 85.
147.6 115,
147.3 115.
14?.9 75.
148.0 75,
149,3 7s
149.3 ?5
1S3,6 9s
154,3 135.
155, S 140.
15S,6 140,
1S1,9 140.
150,4 1~::
154.9
155.1 70.
155.8 65,
164,8 30.

0.0 0,
0,0 0.
00
0.0 ::
0.0 B,
0.e e.
e.o 0,
0.0 :,
0,0
0.0 .3:

FORECKIST 72
ERRORS

{D DST U;:D POSIT
-e. 0,0 0.0
-0. :: 0,0 ‘a::
-0. 0.0
–’a. e, fl. e 0,0
-0, e, 0.0 O,e
–0. 0, @,@ 0,0
-0, 0, 0,0 :::
-0. 0,0
-0. ::
-0.

0.0 :,:

429. -22: 38:: 150,3
267. -30. 25,3 150,3
23S. -30. 2S.4 149.1
235. -10, 24.9 145.1
300. -5. 25.6 144.5
271. 6, 24.7 145,0
309. 0. 24,8 144, ?
154. -10. 21.3 148,4
234, -15. 24,0 147.1
337. 0. 27,0 146.9
374, -S. 27,7 146.7
335. -50, 26,8 146,6
346, -40, 26.9 146.3
288. -30. 27.5 147,7
317. -2S. 27.5 147 5
248. 0. 26.3 153,6
325, 4S. 26.5 153,2
391. 60. 28.8 155.5
366. 70, 30.8 156.1
39s 80. 33,6 149.6
510. 65, 34,9 147.3
412. 35. 34.2 1S5.9
500. 25. 3;:: 15~,~
578. 20.
2~:; -le. e.o o:e

0, o.e
-0. e, o,e :::
-f! 0,0 e.e
-e. :: e.e g.g
-e e.e
-0, ~: e,e e:o
-0. e, a.e e,O
-e. e.e e.e
-0. :: 0.0 0.e
-0. 0. e.o 0,0

fILL F0RECf18TS TYPH00N~4~fl~LE OVER 3s KTS
URNG

61VG FORECfIST POSIT ERRoR
~j=HR &HR ~~~:R

ze.
Lh71w+c 48-NR 5~~~HR

WC R16HT IINGLE ERROR 11. 73,
142. 336.

178, 2;;:
fiVG INTENSITY HAGNITUDE ERRoR 17.

1;; 73.
28.

178, 284.

hvG INTENSITY BIh5 :: 13.
17, 2s. 35.

NUMBER OF FOREC6STS 35 2: 22 23 3:
13.

2: 22 Z3

OISTfiNCE ‘TRAVELED BY TROPIC(+L CYCLONE 1S 2826. NH

AVERIIGE SPEED OF T170P ICflL CVCLONE 15 11, KNOTS

FIx
NO

:
3
4
5
6

:
*9

ie
11
12

::
15
16
17
18
19

;!

23
24
25

2:
28
29
3e
31
32
33
34
35

2$
38

::

:L
43
44
4s
46
47

::
se
s:
52
53
54
5s
56
57
58

FIX
POS1TIOM OCCRV

PCN 6
PCN 6
PCW 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PC!+ 6
PCN 6
PCN 3
PCN 3
PCN 3
PCN 4
PCN 1
PCN 1
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 1
PCN 4
PCN 2
PCN 2
PCN 2
PCN 2
PCN 4
PCN 1
Pcrl 1
PCN 1
PCN 1
Pcti 2
PCN 2
PCN 2
Pcti 1
PCN 2

FIx

DVORnK CODE

T1.O/l. e
Te .5x0.5

TYPHOON D lNAH
pOslTIONs FOR CVCLONE NO. 6

SflTELLITE FIXES

Tl .0/1 0+/S0 e/24HR5

T1 .0/1 .0 /D0,5/Z4HRS

TO 5/1 e+/Ue. S/24HRS

T2. 0/2 e /D1 e/28HRS

T2, S/2,5

T2.5/2, S
T3 ,5/3,5 /D1 .5/25HRS

T4 0/4 .0 /D1 5/24HRS

T4 S/4 .5 /D1 5/24NRS
r5. e/5. e

T5 S/S, S-/D1 5/24HRs

T5,0/5, e

T6, e/6, e /Di ,0/24HRS
T5. 5/5 5-/D1 .e/24HRS

T5 e/S ,5-/Ue .5/24HRS

T6 0/6 .0 /Se .O/24HRS
76. 0/6 .0 /DO 5/24HRS

?6. 5/6, 5 flDe. S/.34HR5

T5. 5.5,5

lNIT OBS
lNIT 085
ULCC FIX

ULCC FIX

ULCC FIX

ULCC FIX
lNIT OBS ULCC FIX

lNIT 0B5

EVEW!LL E-s-U OPN NLI-NE

lNIT OBS

lNIT 08s

EvE FIX

EYE FIX
EVE FIX

EVE DIA 15NM

::’TD;;S12NM

SITE

PGTU
PGTIJ
PGTLl
PGTu
pGTU
PGTU
PGTU
PGTU
pGTU
PGTU
PGTU
PGTIJ
PGTu
PGTLI
PGTW
PGTIJ
PGT(J
PGTu
PGTW
RODN
PGTIJ
PGTu
PGTU
PGTu
RODN
PGTU
PGTU
PGTu
PGTu
PGTu
PGTU
PGTU
RODN
PGTLI
PGTIJ
PGTu
PGTIJ
PGTIJ
PGTU
RSKO
PGTu
RODN
PGTW
PGTu
PGTU
PGTw
PGTw
PGTIJ
PCTU
PGTu
RDDN
PGTL!
PGTLI
PCTU
RODN
POTU
RODN
pGTLI

HOUR FOR Eces T
ERRORS

lJ&D DST 16&D
-0.

0: -0, e.
-0. 0.

z: -0, :;
0. -0.
0. -0, 0.
0. ~;: 0.
0. 0.
0. -e.

::
s;: 5;2; -2s
6e. 27?, -15.
65. 297. -15,
80. 424, -5.
Be, 49?, -20,
SS. 472, -30,
85. 502. -35,
75. 313. -se.
95. 395. -20.

115. 429. 10.
115. 442. 15,

75. 459. -20.
8e, 521. -le.
BO. 490.
BO, 585. 1::

zeO. s34. 40.
145. 622. 95.
t4e, S59, 95.
130. 57e, Ss
130, 884, 8S
lee, ii3e, 60,

75. 9s9 3s
6t3:1e09, ae.

-e, 0.
e. -0. 0.
e. -e. e.
0. -0. 0.
0. -0. e.
0. -0. 0,
e. -0. 0.
0. -e. e.
e. -e.
e. -e. ::
e. -e. e.
e. -e. e.



59
;:

62
63
64
65
66
67
68
69
70
71
72
73
74
75
7G
77
?8
79
sO
81
82
83
84
8S

FIX
NO

i
3
4
5
6
7
8

1:
11
12
13
14
15
16
17
18

$!

22
23
24
.s5
26
27
28

24 ..2N
25.2N
z6,7r+
26.71+
Z?. *I{
2* 3N
29. 4N
29. 8N
3@,5N

.3 W.lli
31.1?4
31,31+
32.4N
3? ,71<
23.4?4
34 3N
?5 s,,,
?E, L,l

36.2tt
37 8N
37. ?14
38 8P{
3s. lti
39 9t4
33 SN
40. 7N
42,9N

154,3E
154.6E
15S. lE
154.2E
,5. 9C

155 2E
155 7E
15S.8E
155.4E

156,1E
156. lE
;~g,::

156. EC
15? lE
157 ?E
,s! 6E

lE.1 ?s
161. lE
1S3 SE
lti2.9E
lEG.2E
166 3E
1s2 ~E
170 SE
174.6E
176 3E

FIX
POSITION

21.7N 156.9E
Z!1,8N 156.7E
20.8N 154. SE
20.8N 153.9E
20, iN 152.8E
19.9N 152,6E
19,8N 151.7E
i9.5N 15i.5E
19.9N 150.7E
19.9N 150.5E
2@. lN 150.3E
20.3N 150.2E
20.7N 150. ?E
20.2N 150.7E
20.9N 151.3E
21. @N 151 4E
21. lN 152. OE
20.9N 152.6E
2?.3N 153.4E
22.7N 1S3.6E
?4.4N 154.3E
25. lN 154.4E
27.6N 155. OE
28. ON 155. OE
30.4N 155.9E
31. ON 155.9E
33.7N 1S7.4E
34.3N 157.9E

PCN 2
Pcti 3
Fh:t{ 6
Pcri a
Pr, fl 3
PCM 4
Pc N 3
P1.N 4
PCN 3
Pc:fl 4
Pcta 3
PCN 4
?CN 6
P<!4 6
PCN 3
r< N 4
PC1, 4
F,: t, .5
Pcl, 6
PC!* 6
F(:N 6
PCM 6
PCN 6
PC!* 6
PC14 6
PCM 6
PCM 6

FLT
LVL

1500FT
lsOOFT

700M8
700MB
700MB
7@@MB
7@01’18
700MB
700M8
700Fl B
70@MB
700MB
70WIB
70%M8
70$?M8
700M8
7001’18
700MB
70WlB
70011B
7001’lB
700n0
700HB
700M8
700MB
700M8

1500FT
790M8

T5 .0/5.0 lNIT OBS

T5.0t6.0 /tit .O/Z!4HRS
T4 .5/5.5 xUl .@/?4HRS EvEuRLL 0pN N-E-s

T3 5/4.5 /L!l .5/ L?-!HRS ULCC FIX

T3 .0/4.5 /lJ! .5/ Z9HPS
T3 ,0/3,* lNIT 08S uL6C 36,2N 160.8E

ULeC 36.5N 161. OE
ULfiC 38.4N 163.6E

T3 .0/3.0
~L& .334@N i63.6E

T3 .0/3.0 ~,~;~ ~~~ ULCC FIX
.L. ” .,,

12. S/3.0 /LJO 5z14HR5

7@0MB 0B5
HGT MSLP

1000
999
990
992
987
990

976

9s8

956

9s7
962
962

917

916
929
93s

943

959
967
970

AIRCRAFT FIXES

MRX-SFC-UND
vEL/BRG/RNG

3L3 070 40
2s 260 60
60 @50 7
45 31e
6S Ii@ 3:
65 040 1%
S0 130 15
75 310 =’0

30 290 60
80 230 45

110 030 10
50 230 60

65 180 10
75 300 30

12@ 240 10

11’s 36@ 2
10’S 040

70 240 2;

S0 21c3 30
S0 210 30
65 200 50

45 280 90
+5 050 120

MRX-FLT-LVL-LIND eCCRY’
DIR fVEL/BRG/RNG NfiV/ME1

160 38 070 4@
360 32 230 30
W: 45 350 15

64 @20
;;: 39 350 :5

72 040 10
::: :: ;:: 20

1s
;27: 73 220 1s

97 050 13
290 67 230 30
240 80 310 ;?
310 71 220
030 62 300 30
~3e ~7 see ;;330 78 ?350

310 10S 24CJ 10
350 116 300 i~
:;: 116 2ze 19

97 02e 10
$:; 85 110 30

82 080 28
300 80 210 35
15@ 8S 070 21
2S% 68 IBO
210 83 130 22
360 41 270 120
140 69 050 120

1:
3
3
5
7
s
5
5

1:
10

8
8
3
3
4
6
8

1:
15
10
10
10
10
10
10

EYE
SHfIPE

CIRCULRR
CIRCUL6R

CIRCULAR

C lRCULnR

---.F’b!l.l
RODN
PGTIJ
RODN
RODri
PGTI,I
RODN
PGTIJ
R5K0
PGIIJ
PGT!J
RODN
PGTu
RODN
PGTL!
PGT!J
PGTU
KGI.IC
KGUC
KGUC
KGIJC
KCLIC
PGTIJ
PCTIJ
KGUC
KGUC
KGLIC

EYE OR IEN-
D1ell/TRT1ON

20
i?O

25

30

CIRCULeR 13
CIRCULAR 12
CIRCULAR 13
C1RCUL6R 15
CIRCULfiR 10
CIRCULQR 1S
CIRCULAR 15
CIRCULeR 15
C1RCUL6R 12
CIRCULAR 10
CIRCULhR
ELLIPTICI+L ;: S @50
ELLIPTIC.4L 20 10 0S9

CIRCULhR 7
CIRCULCIR
CIRCULfiR :

EVE TEMP (C)
OUT/ lN/ DP/SST

+25 +2S +24 3@
+25 +25

+14 +13 + 8
+12 +13 +13
+12 +15 + E
+le +1s + 9
+10 +16 + 9

+10 +16

+12 +16 +11
+11 +13 +13
+11 +14 +12

+11 +14 +12
+12 +21 + 8
+14 +2s +10
+14 +22 +14
*13 +22 +14
+12 +17 +1s
+12 +16 +16

+15 +14
+11 +15 +15
+13 +14 +14
+14 +1s +15
+ZZ +24
+14 +16

:.!

2
:

3
4

;
s
7
7
8
8

:
10
;;

11
la
12
13
13

::
16
16
17
17

NOTICE - THE 6STER15KS (x) lNDICRTE F1XE5 UNREPRESENTfiTIVE fiND NOT USED FOR BEST TRFICK PURPOSES
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BEST TRACK WM?NING

WIND POSIT u;:D
25 0,0 0,0
30 0.0 0,0
35 ?6.2 136.4 3::
4S 25.8 137.3 =S.:
50 25.6 138.8
50 2S,4 140.1 se.
50 25.8 141.0 5@.
50 26.7 141.0 40.
55 27.6 140.9 40.
60 ?8.3 140.0 55.
65 28. ? 138.8 60.
6S 29.0 137.9 60.
65 29 4 136.8 65.
70 29, S 13S.5 70.
6S Z9.8 134.3 70.
65 29.8 132.8 70.
85 29. S 131.7 9S.
90 29.8 130.7 90.
90 30.1 129.5 ;;.

100 30.4 128.3
90 31.1 126.7 9@:
80 31.4 125.1 80,
75 31,6 123.4 7S.
70 31,7 122.4 70,
60 3.?,1 121.4 6@.
S0 32.8 120.8 50.
40 33,2 120,3 40.
30 33.2 120.4 30.
30 33.6 120.2 30.
25 34.0 12e.0 2:;
Z5 e.e 0.0
25 0.e 0.0 0,
25 0.0 O.@ 0.

POSIT
28 0 13s,1
27.0 135.6
?6.2 136.4
25 9 137.5
2S.6 138,7
25. ? 140.0
26.4 148.6
27,0 140.7
27.7 140,4
28.3 139,6
28,7 138.7
29,0 137,8
29.3 136.7
29,6 13s.5
29,8 134. S
29.8 132.8
29.8 131.8
?9.8 130.8
30,2 129.6
30,5 128.3
31,1 126,8
31,3 12S,1
31.6 123.8
31,8 122.6
32.2 121.6
32.4 121.1
3z.8 120,7
33.3 120.5
33.7 120.3
34.0 120.1
34,3 119.8
34.7 119.6
35.0 i19.4

flLL F0RECfi5TS
WRNG ~~;:R ;I;~R ;=&:R

fivG FORECOST POSIT ERROR 12.
AVG RIGHT eNGLE ERROR 9. 82.
f.wG INTENSITY MFW2N1TUDE ERROR

11?. 125,
3. 17, 31. 17.

AVG INTENSITY BIAS -1. -;; -;;.
NUM8ER OF FORECflSTS 28 1:

TYPHOONS WHILE OVER 35 KTS
Imgc 24-HR ~j~~HR 3=&HR

139.
9, 81, 126. 137.

19. 33. Is
-? : -:? -::. -lg.
25

DISTht+CE TR&VELED BY TROPICAL CYCLONE 1S 170@ NM

## ERfiGE SPEED OF TROPXCflL CYCLONE 1S 9. KNOTS

TVPHOON
FIx POS1TION5 FOR

:D
;YCLONE NO ?

SOTELLITE

SITE
FIX
No

i

:
5
6
7
8

c ;;

12
13
,4

~;~E FIX
POS1TION DvOR.4K CODE

T1, e/1.0

COMMENTS

lNIT 08S26.6N 141.9E
27. ON 142,4E
26,4N 142.4E
27.7N 143,8E
?8. SN 146.4E
29,7N 135.2E
2B.2N 135.2E
28,0N 134.9E
26.8N 136. oE
26. ON 136.8E
26.2N 136.3E
21S.2N 13S.8E
26.2N 136. lE
25.9N 136,8E
25. BN 137.8E
25.5N 138.7E
25,8N 138.7E
2S.6N 138.7E
25.5N 139.2E
25,4N 140,1E
2S.6N 140.3E
26,3N 140.6E
26.4N 140.5E
26.2N 140.4E
26.2N 140. SE
26.6N 140.6E
27. OP+ 140.7E
27. GN 140.6E
27.5N 14’d.4E
27.7N 140, SE
?8.’JN 140.2E
28. lN 139.6E
2B.4N 138.4E
28.8N 137.9E
29. ON i37.6E
29,4N 136.2E
29.3N 136.4E
25,4N 136. OE
.S9.5N 135.4E
29.6N 134. lE
29.8N i33. OE
29.6N 133. OE
z9,7N 132.8E
29.8N 131.7E
29.7N 131.8E
29.9N 131.2E
29,6N 131. lE
29.6N 130.8E
29.4N 138.6E
30.3N 129. OE
30. ON 128.8E
30.2N 128.6E
30.3N 128.4E
313.7N 128.2E
31.3N 126.4E
31. @N 1Z6.7E
31. lN 125.7E
31.6N 12S.7E
31.3N 12s.5E
31.1P+ 125.3E
31.5N 124.6E
31.3N 124.8E
31. SN 123.2E
31.8N 1.33. OE
31.8N 122.6E
3&!.2N 121.7E
32,5N 122. OE
32.8N 121. .3E
33. ON 120.9E
33. lN 120.6E
33.6N 12w.7E
33.3ri 120 3E

PGTU
PGTU
PGTU
PGTU
PGTU
PGTU
PGTIJ
PGTU
PGTU
PGTIJ
PGTU
PGTIA
PGTW
PGTL!
PGTu
PGTLI
RSKO
RODN
PGTL!
PGTU
PGTU
PGTL!
PGTu
PGTI,J
RSKO
PGTIJ
PGTIJ
PGTIJ
RODN
PGTLJ
PGTU
PGTIJ
PGTIJ
PGTU
PGTW
RODN
PGTIJ
PGTU
PG7U
PGTu
RSKO
PCTW
RODN
PGTIJ
RSKO
RPflK
RSKO
PGTIJ
RPMK
RPMK
RSKO
RSKO
PGTU
RPNK
PGTu
R5K0
PGTu
RPMK
RSKO
PGT(J
PGTu
RPf’lK
PGTw
RPMK
PCTIJ
PGTIJ
RSKO
RPflK
R5K0
RODN
Vblu
PGTU

PCN 6
PCN 6
PCN 6
PCN 3
?CN 5
PCN 3
PCN 5
PCN 6
PCN 6
PCN 6
Pcti 6
PCN 6
PCN 3
PCN 3
PCN 3
PCN 5
PCN 3
PCN S
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 3
PCN 3
PCN 3
PCN 6
PCN 6
PCN 4
PCN 4
PCN 4
PCN 4
PCN 3
g:fl :

g:: :

PCN 1
PCN 2
PCN 1
PCN 2
PCN i
p:; :

PCN 2
PCN 1
PCN 1
PCN 1
PCM 1
PCN 2
PCM 1
PCN 2
PCN 1
PCN 4
PCN 6
PCN 3
PCN 4
PCN 3
PCN 5
PCN S
PCN 3
Pcw 3
PCN 4
PCN 3
PCN 6
PCN 3
PCN 3
PCN 4
PCN 4

T1, O/1,9
T1, S,l.5
T2 ,0/2,0

lNIT OBS
;~t+; 133~ ExP LLCC

ULCC FIX
lNIT OBS
ULCC FIX

is
:;
18

i:
21
22
23
24
25

::

29
30
31
32
33
34

:2

::
39
.4:

42
43
44
45
46
47
48

4:
51
52
53
54
Ss
56
S7
S8
S9
60
61
6?
63
64
6S
66
6?
68
69
70
71
72

S_3 S/3 5-/D1 SZ24HRS
T3 ,0/3,0
T3,5/3. S

INIT OBS
lNIT OBS

T3. 5/3 5-/D1 0/24HRS

T2 5/3. 0+/UO S/i6HRS

73. s/3 5-/D1 e/E!4HRS
T3 0/3 5 /UO 5/24HRS

ULCC FIX
ULCC FIX

ULCC FIX

T4 0/4 0-/D0 S/24HRS

T4 .0/4 .0 /D1 0/24HRS
T4 .0/4 ..J-/D0 .S/24HRS

T4 .@/4 .%-/S0 .9/24HRS
T4 ,0/4,0

T4 5/4 S /DO .5/20HRS
T4 0/4 0-/S0 0/24HRS

Ts. O,s, O

T5. @/S,@ /Di ,0/18HRS

lNIT 08S

lNIT OBS EVE DICI 3eNM

CIRCULflR EYE

12NM EVETS.0/5.9 /D1 .O/24HRS

14. s/5 .0 AJO, s/16HRs
T5 0/S C?-/D1 e/i?4HRS

T3 5/4 S-/lJ1 S/3eHRS
T4 0/4 5-/IJ0 5/23HRS

74. 0/S 0-/Ll1 0/09HRS

T2, S/3.5 -/U1. S/23HRS
T4, @/4.0

ULCC FIX
ULCC FIX

lNIT 09S
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73
74
7s
76
77
78
7s
::

82

010214
010600
910G28
ei1015
eli032
$3114s9
020159
0zei59
020600
e2e6i6

33.3tI iae,gg p:: : T4.0/4. e lNIT OBS

7[ PCN 3
PCN 4

$: PCN 3
PCN 4

ULCC FIX

PCN 3 T2,5/z.5 lNIT 09S
8E PCN 3
GE PCN 4

PCN 3
EXP LLCC

RODN
PGT!J
RSKO
PGTU
RSKO
RPMK
RPMK
RODN
PCTL!
17SK0

33.7N 120.
33.7N :20,
33,8N 120.
33.9N 119,
33.8N i?e. bt
34,8N 119,8E
34 ?N 119.
35, eN 119.
35. lN l?e.2E

fil RCRbFT FIXES

FIx FLT 7fi~~S OBS MAX-SFC-WND
POS1TION LVL MSLP VEL/BRG~RNG

MfiX-FLT-LVL-WND fICCRY
DIR/VEL/BRG/RNG N/iV/ME1

EYE
SHAPE

CIRCULfiR

ELLIPTICfiL

CIRCULAR

CIRCULRR
ELLIPTIWL

EVE OR IEN-
D1tiM/T6T10N

EYE TEMP (c) MSN
OUT. IN/ DP/SST NO

26. i!ti
25. 7N
25, 7N
26. 9N
26. 9N
27. 9N
2B EN
Z8 8N
28, 9N
29. 3N
29, 6N
?9 9N
29. 8N
29. 8N
29. 8N
30,1N
30. 4N
31 ,2N
31 .3N

137.2E
139. OE
139.5E
14e.6E
140.8E
140. lE
139.6E
138.5E
137.9E
136. lE
135.6E
133.3E
i33. OE
131 .6E
13e.9E
129.3E
128.4E
123. eE
1E!5.2E

15e0FT
7eeMB
7e0MB
7eemB
7eem6

i500FT
7eems
70eMB
7eeM8
7e0mB
7eeMB
7eenB
7e’aMs
700MB
?e@M8
7e0MB
7e@MB
700MB
7eemB

985 7e 220 i 5
50 140 e5

986 25 ,??@ iO
4e 200 40

982 4e e90 $?
976 4e 2ie
974

5e iee 20
976 se e50 5sI
967 7e 130 34

65 310 12
968 65 12e 40
945 fee e5e is
949
947 9e .s40 se
953 iiO 150 ie
9SB 65 030 42
965

32e
z5e
Oie
2s0
I 9e
zee
lie
.z5e
3e0
i4e
I ee
i4e
2ee
I 2e
3ie
33e
t4e
130
I se

53 22e 15
53 140 39
30 33e 54
4s soe 4e
56 e9e 30
6e ile 2e
S.I e4e 45
;; ::: 74

2.3 i3e $:
7e 3ee 108
:$ ::: 24

19
B4 ese
73 230 ~=
8% 2s0 2e
87 e~e 3e
87 050 28
87 070 33

2e

iB 10 @9@

3e

+26 +27 +23 3e
:

+11 +14 +10 2
3

+12 +14 +11 3
4

+13 +17 +ie 4
s

+12 +16 s
6

+13 +15 +18 g

: %%;:
3 26e844

2 :::$i?
6 27e830
7 2?1116
s S72038
9 27s3s4

1% 28e837
11 281112
12 282e29
13 2B232e
14 .29’9835
15 291114
16 292030
17 e92321
18 3ee9e2
19 3e1i36

2984
2983
2937
z93e

2888
2858
.3867
2842
284e
2806
2818
2622
2675
2658
$!~:

2771

2e
25 2e

3s 2s
25 2e
2e

::

;:

i7e

@se
320

ELLIPTICRL
ELLIPTICAL
CIRCULf+R
C1 RCUL*R
CIRCULAR
CIRCULnR
CIRCUL.4R 19

SITE
UMO No

47s09
479e9
47B69
479e9
47869
479e9
47269
699S2
47869
699s6
479e9
47905
47869
699S2
47869
47se9
47869
479e8
699s2
47999
47s69
699S2
47869
479e9
47869
47909
69952
479e9
47869
69952
47869
478e9
6995.2
479e9
47B6S
699s2
4786S
479e9
68952
479e9
47869
698S2
:~:g~

699S2
479e9
47869
699s2
4?869
47909
699S2
479e9
47869
699S2
47B66
479e9
69952
479e9
47869
47906
47869
479e9
47829
479e9
47828
47868
479e9
695I56
699S6
47909
479e9
699S6
479e9
69956
47909
479e9
699S6
S8369
S8369
S8369
58369
S8369
S8369
S8369
S8151
:::::

:::::

S8369
S6151
681S1
Sslsl
62366
S8369
58369
S2369
S8369
5B36S

FIXES

?hD08-CODE
VSIJAR TDDFF

RRDAR

EVE EvE
SH61PE D1OM

R&DIIR
POS1TION

FIX
POS1TION RfiDAR hCCRY

POOR

POOR

POOR

GOOD

GOOD

GOOD

GOOD

GOOD

GOOD

GOOD

GOOD

GOOD

GOOD

COtU’lENTS

28.7N
89 .7N
29.7N
29 .8N
29.7?+
29, 8N
28. 7N
29, BN
29.6N
29, 8N
29, 7N
29. 7N
29. 7N
28. 7N
29. 7N
29,7?4
29. 7N
29, 7N
29, 7N
29.7N
29. 7N
29, 7N
29. 7N
29. 7N
29. BU
29. 8N
29 .8N
29. 8?4
29.8N
29 .8N
29, BN
29.8N
29, SN
.39. BN
29, BN
29. 8N
29.6N
ii9.8ti
29. SN
29. 9N
29. 9N
29. 9N
3e @N
29, 9N
29. 9N
29.9N
3e. iN
30. lN
3e 2N
3e.2N
3e.2N
30.2N
3e.3N
3e.8N
30. 3N
3e. 2N
29, 2N
3e.2N
3e. 3N
3e.3N
3e 4N
3e. 4N
3e 5N
3e. 6N
3e. 8N
3e. 6N
30. 7N
30. 7N
3e .BN
30. 8N
31. eN
3e. 8M
30. 9N
3e. 8N
31. ON
31. lN
31. ON
31.2N
31 .3?4
32. SN
31 .8N
31 ,8?4
31.9N
32, lN
32. 2N
32. 2N
32. 3N
32,3N
32. 3N
32. 3N
32. 3N
3Z.4N
32. SN
32. 4N
32.4N
3.2. 4N
32. 4!+
32. 4N
32.4N

132.7E
132 .5E
13 E!. SE
132.4E
132.3E
13S.2E
132.3E
132.4E
132 ,eE
132.2E
132,1E
131.9E
i31, BE
i32, eE
131,7E
13i,8E
i3i.6E
131 .6E
131 ,7E
i3i,6E
131,4E
131.5E
131 .3E
131 .4E
131 .lE
131.2E
131 .2E
131. @E
i3e .9E
131. eE
i3e ,7E
13e,8E
i30.6E
i30.5E
13e.4E
13e.5E
13e.3E
i3e.3E
i30,3E
13e. lE
130. lE
13e. lE
129.9E
13e, eE
13e. eE
i3e. eE
129.7E
129.8E
129. SE
129. SE
129,5E
129.2E
129.3E
t29. BE
1z9. eE
129. eE
129. eE
12B.9E
126.9E
128.7E
12B.7E
1Z8. SE
s22.5E
128.2E
122.3E
12B. lE
128 .OE
12B. lE
127 .8E
127.7E
127.3E
127.3E
127,1E
127. eE
126.9E
126.5E
126.6E
lzS. SE
1.?4 .8E
123. 6E
12?.8E
i22.6E
122.5E
122.4E
i21.9E
li22.3E
121,8E
182,2E
121 ,7E
18e, iE
121 ,7E
121.7E
121.6E
121 .7E
121 .Se
121.4E
12i.5E
12i.4E
121.2E

LtlND
LeND
LF3ND
Li4ND
LF!ND
LAND
LRND
LfiND
Lf?ND
LfiND
LAND
LAND
LI?ND
LtWiD
L13ND
LI+ND
LflND
LI+ND
L!$ND
LfiND
LI+ND
LeND
LAND
LeND
LAND
LIIND
LRND
LfiND
LhND
LIJND
LAND
L*ND
LOND
L61ND
LeND
LkND
Lt3ND
LfiND
LFIND
L CIND
LhND
LOND
LRND
LnND
LhND
LaND
LeND
LfiND
LRND
Lf+ND
LRND
LRND
LfiND
LIIND
LRND
LflND
L!+ND
Ll+ND
LflND
LAND
LflND
LAND
LflND
LAND
LIIND
LfiNEI
LeND
LAND
LfIND
LAND
LflND
Lf+ND
L(WD
LFW4D
LIIND
LAND
LaND
LGND
L$IND
L4fED
LhND
L6ND
L4N D
LhND
LhND
LfiND
LfiND
LfiND
LfiND
LAND
LISND
LfiND
LIW4D
LtIND
LfiND
LflND
LfiND
LAND
LnND

1e712 52411
Le7ie 52711
10771 52611
1e7i3 5Z811
~@711 52711
107i2 52711
~e711 52711

28.4N 128.5E
2B 4N 1=9 .5E
3e.6N 131, eE
26. 4N 1.39, SE
3e.6N 131 .OE
2B 4N 129 .SE
3e.6N 131. eE
31.4N 131.3E
3e.6N 131,0E
31.7N 129, BE
28.4N 1S9. SE
2B.4N 129.5E
30.6N 131. OE
31.4N 131,3E
30.6N 131. OE
28.4N 129.5E
30,6N 131,0E
Z8,4N 129.5E
31,4N 131.3E
28. 4N iZ9 .5E
3e,6N 131. eE
31,4N 131.3E
30.6N i3i. eE
28.4N i29. SE
30.6N 131. eE
2B,4N iS9.5E
31.4N 131.3E
28,4N 129, SE
3@.6N i31. eE
3i.4N 131,3E
3e.6N i3i. eE
Z8.4N i29. SE
31.4N 131.3E
2B.4N 129. SE
3e.6N 131. eE
31.4N 131.3E
3e.6N 131. eE
28.4N 1295E
31.4N 131.3E
28.4N 1?9.5E
3e,6N 13i. eE
3i.4N 131.3E
3e.6N 131. eE
28.4N 129.5E
31.4N 131.3E
28.4N 129. SE
30.6N 13i.9E
31.4N 131.3E
3e,6N 131.9E
28.4N 129.5E
31,4N 131,3E
26,4N 129,5E
3e,6N 131. eE
3i.4N i3i.3E
3e,6N i3i. eE
28.4N 129.5E
31.4N 131.3E
26.4N 129.5E
3e. sN 13i. eE
28.4N 129.6E
39.6N 131. eE
2B.4N 129. SE
3e.6N i3i. eE
2B.4N 129.5E
3e.6N 13i. eE
3e.6N 131.’2E
28.4N i29.5E
31.7N 129.2E
31.7N 129.2E
28.4N 1?9.5E
28.4N 129. SE
31 .7N 129.8E
28 .4N 128 .SE
31.7N L29.8E
2B.4N 129. SE
28.4N 1S9. SE
31.7N 129.8E
31.2N 121.4E
31.2N 121.4E
31.2N 12i.4E
31,2N i2i,4E
3i,2N 121.4E
3t,2N 121.4E
31.2N 12i.4E
33 .SN i2e .3E
31,2N 121.4E
33. 8N 12e . 3E
31,8N 121.4E
33,8N 129.3E
31.2N 121 .4E
33,2N i29.3E
33,8N i20.3E
33. BN i2e.3E
31 .2N i2i.4E
31 .8N 181 .4E
31.2N 212.4E
31 .2N 12i.4E
3L.2N 12i.4E
31.2N 121.4E

37

35

VMNT 3129

VNNT 3129

VHNT 272e

VMNT S715

VMNT 2710

VIINT 2919

VMNT 2819

VMNT .2712

VUHT 28aS

VMNT 2722

VNNT 2818

V14NT 2918

VHN7 32SS

VHNT 3130

10612 52611

le7i2 52611
ie712 52711
19612 527e8

19612 527e8
ieBi2 s27e5
10612 5Z798
[9712 527eB

ie7i2 s27e3
ie6iz s27e2

19s22 527e5
10712 52711
Le512 52811
le7i2 53eii

1e7i2 52811
19512 52711

1e512 52711
1e712 S2711

1e712 52813
19212 527t6

Le5i3 s22it
le712 5z7ii

le712 52811
1e513 528il

le513 52911
1e7;2 s3ee7

10712 S39i~
1e613 sE!91i

le613 52911
19612 53016

ie6i2 s3e11
1e6i3 s3eIt

10612 52814
19612 S2711

35

39

3e

3e

85

3s

35

3s

3s

39

30

39

39

MVHNT 3ei5

VHNT 272e

GOOD

GOOD

QOOD
GOOD

GOOD

POOR

GOOD

iesia 52795
1e6i2 62811
19512 53213
ie6i2 s3eii
leB62 S2913
ie6i2 s3eii
le342 53116
sE.//2 s29il
65//2 S2911
2esi3 53014

30
35

VNNT 3i2eVIINT3119
2e633 s3ei6
3s/// s3e27

3s/ff S2S11

3s/// s3eii
65/// S8922

3s

35

vmir 3eie

VHNT 2710

3s VFINT S!910
6///2 32612
S///2 7?81
5///Z 7281 E
4///2 62919
4///2 529i0
4///2 S2919
s///2 7311e
24273 S2921
s///2 53iie
34842 62914
6///2 S3119
22743 53012
s///2 731e8
32743 S3112
3e4i2 53ei2
3e7i3 53010
s///2 72899
113/2 S2710
ii312 S2795
2//62 seeee
2///2 s27e6
s///2 72796
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;:; 311700 32.8N 120.7E LIIND
31199e 32.8N l?O.9E LfIND

3es4 i Sases 33, sN l&!e.3E 581s1
x1e2 3izee0 33. eFi 120,7E

ze521 seeee 33. SN 1ze,3E S8ZS1LeND 31452 53213 33.8N 1ee,3E 58151

NOTXCE - TME #lSTERISKS (* > lNDICRTE FIXES UMRSPRESENTPTIVE hND NOT USED FOR BEST TReCK PURPOSES
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BEST TR61CK UARNING 24 HOUR FORECfiST
ERRORS

4S HOUR FOREC6ST 72 HOUR FORECI?ST
ERRORS

DST LI&D POS r7
ERRORS ERRORS

LUND D:T lJ&+D PoSIT
-9. $.0

LI;:D DST w;:D
0.0

POSIT IJ;:D D:T u;ND

-0. 0. e.e
@.e e.e e.e 0.0

0,0 e. -0. 0, e,e
-e

0,0 e. ~g. e. (3,0 0.0 0, -0, s!.
0,0 0,0 0. -e. 0,

-0. ::
e.e e.e e. e.

e.0 e.e e. -e, e,
e.e 0.0 e. -e. e.

-e. e.
.a,e 0,c3 e.

e.0
-e: o. e,e e.e 0. -e. e.

0.0 0. -0, 0.
-0. e.

a.e e.e
e.e e.e

e. e.e e.e
~: { ~:{ :

0.

31, e. 19.2 124.6
e. 0,0 e.e

4:: 1;::
~:. ~$:: ~ee::

e. 21.3 122, S
,g : ,;~:

5::
-5. 20.6 124. S 50, 144,

2Z : e. Z!4.0 125.3
S, 22,7 122,5 70, 308:

5s. 117. e. 27,9 124,6
2s: 2s.1 120.9 7s. 432. 55.

7e 323, 3e. 31.8 i26. e 85. 514,
Ii,

6S
s. 24.0 1.34.4 g;: & le. 27,6 123,8

93. e. 26. e 124.6
?s. 329, 4s, 31.2 1?4. s so. 481. 7e.

3:. 5. 26.3 123.2
10. 2s!.6 124.4 Se 386,

7e. 208.
55, 33, s 1.25.4 80, s20. 6e

25, 29,9 122,3
-5. 28,2 121,6 6S. 165.

80. 313. 6e, 3::: 12::: 7:: 3?:: se.

33: e. 22.3 i2i, e
.25. 32 ..? 1.?1,8 4s. 3ee. 2s e.

5e. 175.
4Z,

2:: 3:, : 123::
-~: 2::: 11s.8

4:, 32; 2:: :;; o.e e.
2:: 11s,

-e. e.

e.e e:e o,e e:
0.0

-e. e.
-e. 9.

::: e. :::
-e: e. e.e 0,0 ::

e,e e. -e. e.e
-6. e.

2s. e. e.e g:
e.e e. -e, 0. 0.0

-e. ~: e.e e.e e,
e.e -e. e.

-e. 0. 0.0
-e.

e.e
e. e,e e.e :: -0. e.

-e. e. e.e
-0. e. e.o e.e e.

e.e e, -0. e, 0.0 e.e e. -e. e.
-e. ~. e.e e.e e. -e. e.e

-e. g: 0.0 0.0 e. -0. e,e e.e e,
e,e e. +: e.

-e, e.e e.e e.
-e, . j;

-e. ~;
e.e e.e g. e.

-e. g.
e.e g.g

0.0 0,0 0, -0. e,e :: ::: ::
e.e 0,0 ~:. :.

0. -e. e: e.e e:e 0.
e.e

-e. . e.e e.e -e.
e.o g;

e.e e.e -e: e:

POSIT
11.3 13.3.4
12.2 131. !5
13.7 i3e.6
14.9 129.6
15, S 128.3
16,9 127.2
ls. e 126.8
18,9 126,2
19.7 12s.8
2e.4 1.35.5
21.5 ias.1
23, e i24.6
24.4 123.2
25, a 121.3
.s6. I i2e.4
.s7, e 119.4
28, e 11s.5
C!9.1 117. S
30. e 117.0
31.1 116.4
32,2 115.9
33.6 115.4
35,2 115.1
36.9 116. e

UIND POSIT
2e e,e e.e
28 e.e e.e
ze e.e e,e
25 e.e e.e
25 e,O e.e
3e e,e 0,0
3e 17. S 126.3
35 10,8 126.2
4e 2e. e 1e6.1
4e 2e.4 125.3
45 23. e 125.5
4S 23,6 124,8
55 .24,3 123.3
Se 25,0 121.9
55 25,8 121.1
4s 26. e 119.7
4e Z8,2 119, e
30 29. e 118.2
25 e.e e.e
2e e.o e.o
ze e.e e.e
20 e,e e.e
29 e.e e.e
ze e.0 e.e

U;ND

e.
e.
e.
e.

3::30,4e.
45.
45.
se.
5e.
!50
so.
45,
4e.
30,

e.
0,
e.
e,
e.
e.

RLL F~~LX;~STS
URNG 48-FIR

hVO FOREChST PoSIT ERROR 3e. 163. 32S
*VG RIGHT fiNQLE ERROR
fiVO lNTENSITV MIIGNITuDE ERROR

ze. 81. 218.
11. 34.

AVG lNTENSITV BIAS ;: : ii, 3:.
NUMBER OF FORECRSTS 9

72-HR
448.
S.23

52.
5:.

TYPHOONS UH lLE OVER
IJR?4G 2::HR 4i$HR

e. e.
0, :: e.
e. e, e,
00 e

3S KTS
7gTHR

e.
e.
e.
e

DISTIINCE TRfiVELED 2Y’ TROPICflL CYCLONE IS 1894. NN

eVERRCE SPEED OF TROPICRL CYCLONE IS 14. KNOTS

TROPIC(4L S-;ORM FREDIl
FIX POSITIONS FOR cVCL0P4E NO, 8

SaTELLITE FIXES

DvOR6!K COIIE COtIHENT

Ti. etl. e lNIT 0SS

T1.5/1. S IfilT 0SS
ULCC FIX

r.2. e/2. e JDI .O/31HRs

T2 .5/2.5 /D1 0/S!2HRS

r3, e/3. e If61T OBS
T2 5/2,5 /De. 5/24HRS

T3 0/3. 0 /D9. S/27MRS

T3 5/3. 5 /De. S/24HRS
T3 e/3. e-/De 5/24HRS

FIx
No

FIX
POS1TION 4CCRV

PCN 6
PCM s
PCN 6
PCN 6
PCN 6
Pcti 6
PCN S
Pct4 s
PCN s
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN S
PCN 5
PCN 6
PCN 5
PCN 3
PCN 6
PCN 4
PCN 6
PCN 6
PCN 3
PCN 6
PCN 5
PCN 6
PCN 6
PCN 4
PCN 3
PCN 3
PCN 6
PCN S
PCN 5
PCN 5
PCN 6
PCN 5
PCN 6

SXTE

PCTU
PGTU
POTLI
PGTkl
PGTU
PGTU
PGTU
PGTIJ
PGTLI
PGTU
PGTU
PGTLI
PGTU
RODN
PGTU
PGTU
RPMK
PGTU
RPMK
PGTU
PGTIJ
RODN
PGTIJ
PGTLI
PGTIJ
PGTLI
RPMK
PGTu
pGTU
RODN
RPFIK
RPI’IK
PGTU
PGTU
RODN
RODN
PGTU
RPtlK
PGTU

ULCC F 1X
ULCC F 1%
ULCC FIX
ULCC F!%
ULCC FIX

AIRCRRFT FIXES

fleN
NO.

2
s
6

FIx ~;~E FIx
NO POSITION

FLT 79eNB OBS !tfix-SFC-UND NAX-FLT-LVL-UND
LVL

fiCCRV EVE
HGT USLP vEL/SRG/RNG DIR/VEL/BRG/RNG N6v/MET SHhPE

E’fE OR IEN-
DIfIP1/ThTION

2e

EvE TEMP (C]
OUT/ IN/ DP/SST

+2S +25 32
+27 +25 33

i5eeFT I ees a5 z6e 35 e6e 3e 330
15eeFT 993 5e i6e 125 27e 47 i6e
i5e0F7 991 4e i3e 12e 22e 36 i3e
x5eeFr 989 35 e4e 122 ~;g 2B 31e
15eeFT 980 4s iee 55 4s lee

t e3224e ii .eti i3e.7E
2 e6e2e7 19.7N 1E!5.4E
3 e6e541

X4
i?9.2N 12S. SE

e6eBi3 2e. it4 i25,4E
5 e7eei9 c4.3N i23, eE

+26 +26
+26 +25 +2S

6
7

RfiDi+R FIXES

EVE Rf+DOS-CODE
D1f$M flStJfiR T DDFF

3//13 S3619
6//13 s3e3.s
6//13 S35S4
6//13 53.?32
6///2 S3227
6S//4 S3178
6//12 S2928
3!5//4 5//.. /
6//12 729?4
6//12 7292.
35//3 S291S
34s74 s3e12

FIX ~;~E FIX
NO. POSITIIAN

EVE
SHAPE

RflDflR
POSITION

SITE
UMO NoR+lDeR flCCRY

21.6N 1Z4. SE
22.2N i24. SE
.?3. eN 124.7S
23. SN 1.24.4E
.33,4N 123.9E
24,2N 124. lE
24.7?i 122.9E
24.6N 1ZZ,8E
F!4.8N 122,6E
Z4 .914 122.2E
24,7N i22,3E
25. eN i2e.8E

E4.3U 124.2?E
24.3N 124.2E
24,3N 124.2E
24.3N 124.2E
S4.3N 1S4.2E
24. BN 1&!5.3E
24.3N 124.2E
24.8N 125.3E
24.3N 124.2E
Z4.3N 1.34.2E
.S4.8N 125.3E
27.6N 121.lE

LaND
LfiND

NOTICE - THE ASTERISKS (%) INDICfiTE FIXES UNREPRESENTfiTIVE FIND NOT USED FOR BEST TRRCK PURPOSES
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FILL FORECRSTS
URNG $;&R ~~;:R 72;:R

fiVG FORECI$ST POSIT ERROR 122,
SJVG RIGHT W4GLE ERROR i’e:. a48 296. t3.
fiVG INTENSITY MflGNITUDE ERROR 1s 33. 0,
flVC INTENSITY B1flS -i: 1:. 3; 0,
NUMBER OF FOREC13STS 10 El

DISTANCE TReVELED BY TROPICFIL CYCLONE 1S 132s NM

AvER&CE SPEED OF TROPICfiL CVCLONE 1S 13. KNOTS

TROPICeL DEPRESSION TD09u
FIX POS1TIONS FOR CVCLONE NO 9

SeTELLITE FIXES

F~x
No

i
3
4
s
6
7
S
ii11
12
13

::
16
17
18

::
21
22

x :?

x :2
x 27
x 2s
x 29
x 30
x 31
x 32
* 33

34

* :g
x 37
x 3B

39
x 4e
* 41
x 42
* 43
* 44
* 45

* 4?
* 48

49
:;

52
53
54
55
56
57
58
S9
60
61
62
63

FIx
NO.

;;~E

050000
07?048
080139
080639
081238
e8z.z02
090626
@912W
‘a914e0
091911
092>47
1000S8
1ee614
101339
1918s9
102.2ss
ie2zss
I i0e39
iie6ee
110743
1i1ee6
ii12ee
ii1319
111800
111846
il.sie4
i iz23e
12eeee
iee8’ao
12e6ee
120731
12e73i
120944
1z1109
i.2iie9
izizee
iai440
121s00
t22et6
12222s
1ZZ348
122348
i3014e
130718
130718
i31e4s
i3i1e4
13110s
131.2@0
131420
131800
i3zee3
13 Z28J3
i322e3
132323
i4eii9
14e7e6
~4ie43
t4tzee
i4i400
i4i0ee
142259
1422S9

~;~E

I 1e729
12062?

FIX
POS1TION

7,8N 147,2E
6,4N 139.4E
8.8N 138.2E
8.6N 139.4E
8.3N 134,4E
7,6N i36.8E
9.4N 13S.6E
8.9N i33.7E
9,.2N 133,4E

l@. lN 13 C+.?E
1e,7N 129,6E
11, eN 1Z9.4E
lZ, ON 128,4E
13.7N 13 C3.4E
lS.5N 129. iE
15.6N 13e.4E
lS. SN 130.9E
lS. lN 13e.2E
17.6N 129,9E
17. SN 129. iE
18, eN i29.9E
18.4N 13e. OE
lB, SN 13e.2E
19.4N 129.4E
19.5N 129.2E
19.6N 129.2E
2e.2N 128.8E
?o.5N 127.2E
2k3,8N 1Z7.2E
ZZ. lN 126.6E
21. ?N 128.4E
z2. lN 126.3E
c!2. lN 126. lE
21. SN 126.6E
21. lN, 126.6E
22. lN 126.2E
22. C3N 126.2E
22 .6N 124.9E
28.5N 1.23.7E
23.3N 123.3E
23.4N i22.8E
23, eti 123.8E
22.9N 122.4E
22.7N 121.7E
23. eN 181. SE
23. ON 121.4E
23.5N lzo.6E
23. SN 121. SE
z3. lN 121.6E
23,2N 121. ?E
22.7N l?l. DE
22.6N 120.6E
21.5N 120. SE
21.7M 120.6E
2i.9N 12e.2E
?l.8N 120.4E
22.8M 119.6E
23.3N 121.6E
23.2N 119.8E
23 .8N 120. 9E
23.3N I19,2E
19.8N 118. SE
24.3N ii8.2E

FIX
POSITION

17,3N 129.5E
17,9N 126.6E

6CCRV

PCN 6
PCN S
PCN s
PCN 6
PCN 5
PCN S
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN S
PCH 6
PCN 6
PCN 6
PCN s
PCN 5
Pcw 5
PCN 6
PCN S
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN S
PCN 6
PCN 5
PCN S
PCN 5
PCN S
PCN s
PCN 5
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN S
PCN s
PCN s
PCN S
PCN 6
PCN 6
PCN 6
PcN 5
PCN 6
PCN 6
PCN S
PCN 5
PCN 5
PCN 6
PCM 6
PCN S
PCN 6
PCN s
PCN 6
PCN S
PCM s

FLT
LVL

1swF7
1500FT

DVORF!K CODE

T0.5/e. S
rl, e<i. e

T; .0/1 .0+/S0 . O/2SHRS

T1 .0/1 @+/Se. e/24HRS

Te. e/e. e

ri e/I. e+/se. e/24HRs

Ti, e/1. e

T1 ,2./1.S /D1 .S/24HRS
Tl, e/z. e

T2 S/2 .5-/D1 Sz23HRS

T2, e/2 0 /D1 .@/33HRS
T1.5f1, S+/SO, eJ2SHRS

T1 ,0/1 .5 fbl%.5/ll HRS

T1. e/1.0
T1. S/1. S

T1 ,S/1 .S-/Se, 0/24HRS
T2 ,e/2 .0 /Se .e/24HR2

Ti. efi. e-se. e/24nRs

72. s/2.5
72. 0/2. e-foe SZ24HRS

Ti S/1 5-/S0 O/24HRS

TO. 0/0 .0 /U1 e/24HRS

Ti. e/i. e

lNIT 08S
lNIT OBS

ULCC FIX

EXP LLCC

ULCC FIX
INIT OCS ULCC FIX

INIT OBS

lNIT 08S

ULCC FIX
ULCC FIX
EXP LLCC

ULCC FXX

INIT 08S
INIT OBS

ULCC FIX

INXT 09S

~~~~ &SN 121. 4E

ULCC FIX

3S KTS
73~UR

e.
e.
0,
0

SITE

PGTU
PGTU
PGTU
PGTU
PGTU
PGTU
PGTu
PGTU
PGTU
PGTU
PGTU
PGTU
PGT64
PCTU
PGTU
PGTU
RPHK
PGTu
PGTU
RODN
PGTU
PGTU
PGTu
PGTU
PGTU
PGTU
PGTIJ
PGTU
PGTU
PGTLI
RPNK
PGTU
PGTU
RPUK
RSKO
PGTU
RPMK
PGTu
ROON
RODN
RODN
RSKO
PGTU
PGTU
RPMX
PGTU
RPHK
RODN
PGTU
PGTU
PGTU
PGTU
PGTU
RODN
RSKO
PGTU
g$;:

PGTu
PGTU
PGTu
RODN
RPMK

nIRCRflFT FXXES

79WB oBS MnX-SFC-UND UfiX-FLT-LVL-UND @CCRV WE EVE ORIEN-
HGT HBLP VEL/BRG/RNC DIR/V.ELxBRCi/RNf+ NnVZllET BHhPE DI*?WT*TION

1 e@3 2s 3ie 37 ise irs 3ie 37 8 ?0
iee3 ie e3e 130 iee 21 e3e 13s 3 90

EVE TERP <C)
0uT8 XN/ EIPOSST ~0”

+se +=3 +2B .s!: 3
+as .as 4

NOTICE - THE eBTERISKS (Z] XNDXCfiTE FIXES UNREPREBENTI+TIVE 6ND S!07 USED FOR BEST TRRCK PURPOSES.
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BEST TR&CK URRMING

POSIT
19.2 119.1
19.7 118,8
20.0 iia.3
.S0,1 117.6
19,7 116,7
19.0 116.1
18,4 116.2
10,6 116.2
18,5 115.8
18,4 115.3
18,5 114.7
18.7 114.1
18,5 113.3
18,2 112.8
ta.1 112,4
18,4 112.1
18,7 llF!. o
19,0 11?.1
19.5 112.4
.20, e 112,8
20,7 113.3
21,4 113.6
21.0 114.4
22,9 115.3
24,2 115.5
a5.4 $15.4

LIIND POSIT
30 0.0 0.0
35 0.0 0.0
40 20.0 118.4
40 20.3 118.2
45 20,2 117.9
4S 20,3 116.8
50 18.5 116. Z
50 18.5 116.2
50 18.5 116,3
55 %2.6 116.0
55 18.4 114.9
55 1s,5 114.2
55 18.9 113.1
55 19,2 112.6
55 18.2 112.2
55 18. S 112.3
55 18.5 111.8
50 18.5 111.8
45 19.0 liz. e
45 ze. e 118.8
45 2(?,9 113,4
65 21,5 113,6
40 21.7 114,6
35 23.0 115.4
30 24.2 115,7
25 26.8 115.7

U;ND

4::40.
45.
45.
se
50.
50,
se.
2.5,
55.
6S
55.
55.
55.
5s
5e
45,
4e
45.
4e
4@.
35.
30.
2s

24 HOUR FORECflST
ERRORS

48 HOUR FORECfiST 72 HOUR FORECaST

DST U;:D
ERRORS

POSIT
ERRORS ERRORS

LI;:D _&T U;:D POSIT
-e. 0.0 0.0

LI;:D DST lJ~ND POSIT !J&iD $T U;:D
0.0

-e, 0. 0.0
@.e -0. 0,0

0.0 0.0 0. -0, 0:
%.0

0. 21.7 11?:; S:: 2;;:
a,

3::
5. 23.0 115.8 4S, 277, -10,

0.0 0, -0. e,
:::

0. 21.8 117.1 6t3, 199, le. 23.4 115.2
74.

e.e -6: -0, e,
4S. 289. -10, 0.0 0.0

0. 21.1 116.8 55. 166,
87.

5. 22.8 114,9 55, 273, 0,~, 2;:: ~1:::
-e. 0.

0. 20.8 114,7 55. 148, 0. 21.6 112,6
s. 9. 18.5 116. ? Se.

55. 26+4
Ss -5. 18,6 117.0

3:: Ziz : -2::
55, 264, 0. 19.2 119,0 4s. 374. e,

0. 18.5 112.2 se, 120, -5. 18.6 117,4
8::

S5 302,
0. 18.5 116.3 S@. 171,

0, 19.3 119.3
-5. 19.1 11s.1

45, 370. e,
55, 347,

42.
0, 20. S 119.3 60. 337.

-5. 18.3 116,6 55, 217, 0. 19,4 118,4 !55: 358.
15.

13. 0. 18.3 113. S SS. 69, 0, 18,3 112.3
5. 21.1 119.6

72,
65. 336. 29.

13,
15, 18.4 111,0 65. 280,

0, 18. S 11.2.1 60. 12,
2s

5. 18.7 110,9 60, 133,
27.

1S. H2:z 109.6 6: ; .+03.
0. 20.5 111.2 se. 117.

25.
-5, 22,4 109,6

61. 0. 2e.8 lze.7 50. 134.
3s. 23e. -le. 0,0 -e. e.

0. 2.S.6 1e9,1
13. e. 28.3 199.6 se. 174.

35. ese, -;:: 0.0 0.0 e. -0. 0.

13.
5. 1s.5 ies.6 se 482. 0,0

0. *9.1 lte..2 4s. 157. 0. 19,6 1e7.8 45, 464.
17.

le.
e.e ;.

0.e 0,0
-e. 0.

e. 18.8 ile.t se. 214. 5. 19,3 ies, i
-e. e.

45. 506.
3s

1s, 0,0
0. 18.5 ll@.9 45, 231.

e.e g; -0. 0,
e. i~:g ie~:~ 4:: sic.

38, 0. i9. e ii2. e ~g: 215. 5.
1s. 0.0 0,0 -e. e.

-0, :: e..a
-5. 22,7 115.4 13. 0.

0.0 0. -e. 0,

1:; e. 24.3 116.1
e.e e.e 0. -0. e.e 0.0 e,

3e, 33. e.e 0,0 :: -0,
-Q. :.

a.e e.e e.
-;: 2::; II; .: ze, 40. -:: e.e 0.e

-e.

23.
-0. :: e.e

-e. e. e.e e.e e.
0.9 e. -e. e:

8. e. 0.0 e:e :: -0. e.
-0. e. e.e

e.e
e.e e. -e. e.

o.e e.
11. e.

-0. e.e
o.e g.g e. -a. e. e.e e,e e. -0. :;

e.e e.
e.o

-e. e.
e.e e.

29. e. 0.0 e. -B. 0. e.e e.e 0, -e. e. e,e e.a e.
-e. e.
-0. e.

fiLL FORECfiSTS TVPHOONS LJHILE OVER 35 KTS
URNG ~~.t:R $;:R ~’;HR

flVG FOREC!IST POSIT ERROR 2:.
LIR~G 2~$HR 4;~HR 7~i?HR

fiVG RIGHT fiNGLE ERROR 5:; 123, i7e: e.
nVQ INTENSITY I’wIGNITUDE ERROR

0,
8,

e. 0.
15,

fiVG INTENSITY 816S ;:: 9.
NUMBER OF FoREcRSTS 2; 12’ 7

DIST*NCE TRAVELEO B’+ TROPI Cf?L CYCLONE IS iee9 Nfl

flvEReOE SPEED OF TROPICfiL CYCLONE IS 7. KNOTS

0, 0. e. e.
e. 0. e. :.
e 0 0

TR”OPIChL STORM GERflLD
FIX PO51TIONS FOR CYCLONE MO le

S*TELLITE FIXES

FIX ~;~E FIX
no, POS1TIOM tICCRV

PCN 5
PCN 6
PCN 6
PCN S
PCH 5
PCN 3
Pcli 6
PCN 5
PCN S
PCN 5
PCN 6
PCN 6
PCN 5
PCN 3
PCN 6
t??: :

PCN 4
PCN 6
PCN 4
PCN 6
PCN 6
PCN s
PCN 3
PCN 3
PCN 5
PCN 3
PCN 6
PCN S
PCN 3
PCN 6
PCN 3
PCN 4
PCN 6
PCN 5
PCN 3
PCN 4
PCN S
PCN 4
Pct4 3
PCN 6
PCN 6
PCN 5
PCN 6
PCN 5
PCN 6
PCN 3
PCN 5
PCN 5
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6
PCN 3
PCN s
PCN 6
PCN 3
PCN S
PCN 6
PCN S
PCN 6
PCN 6
PCN 6
Pcld 5
PCN 6
PCN s
PCN 6

DVORIIK CODE COMMENTS

T1.5/1.5 INIT OBS
T1.5/1. S INIT 0SS

72. e/2. e lNIT 0SS

T2 .S/2 .5 /D1 .e/24HRS

T3 .0/3. e-/D0 5/24HRS
r3. e/3. e

T3 .5/3, S /D1 Sf122HRS

r3. e/3. e

73, 5/3 5-/Se. e/i2HRS
13. S/3 .5 /DO. S/3eHRS

73 .S/3 S-/S0 e/19HRS

-r3. er3. e
T3 .5/3.5 /DO .S/3eHRS

T3 e/3 .e-/s0 e/24HRS

T3 e/3 .S /UO S/23HRS

r2. e/2. e
T3 ,e/3 ,e /se .e/24HRs

T3 ,S/3 .S-/Se .e/24HRS

EXP LLCC
lNIT 08S
EXP LLCC

ULCC FIX

lNIT 0SS ULCC FIX

1F41T 08S

lNIT oBS

EXP LLCC

r3. e/3 .e-zse .e/24HRs
72 .s/3 .e /ue .s/24HRs

EXP LLCC

SITE

RPIIK
PGTU
PGTU
PGTu
RPllK
RPUK
PGT(J
RPNK
RPMK
RODN
RODN
PGTLI
RODN
RPMK
PGTu
RPliX
PGTU
PGT!J
PGTIJ
RPMK
RSKO
PGTU
RPMK
RODN
PGTu
RSKO
PGTu
PGTIJ
RPNK
RPHK
RPMK
RODN
PGTU
PGTIA
RPMK
RPuK
PGTIJ
RSKO
PGTLI
RPUK
PCTIJ
RODN
RPMK
PGTU
RODN
PGTu
RPMK
RSKO
:$.{

ROON
PCTIJ
RPPIK
PGTIJ
RPMK
RODN
PGTU
RPHK
PGTU
RPHK
RODN
PGTU
RPMK
RODN
RPMK
PGTU
RPMK
PGTU
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F1!:
POSITION

20. ON 118.4E
18.8N 116,1E
18, SN 116, sE
lZ 5N 116.3E
18.5N 116. zE
18.4N 114,9E
18.5N 114. SE
18.71{ 114.2E
18,8N 113,6E

fil RcRfiFT FIXES

FLT
L VL

7G3@n8 08S MnX-SFC-LIND PWX-FLT-LVL-UND RCCRV
WGT NSLP VELIBRGTRNG DIR/VEL/8RG/RNG NFW/MET

15k30FT
7%0nB
7a0r’lB
700f18

i500FT
7@0MB
700MB
7L30MB

2500FT

2?!29
2g31
Z941

2930
2932
2952

FIX
POSITION RnDtiR *CCRY

18.3M 113,8E LfiND
18.0N 112.6E LAND
18.1N 112.5E LFIND
18. lN 112,4E LfiND
18.1N 112.4E LFINI)
12. lN llZ!.3E L61ND
18. lN 112.3E LAND
lB.2N 112,3E LeND
18.5N 112. lE LRND
18.5N 111,9E LP.ND
18.5N 111.9E LFIND
18.6N 111.9E LrWi@
18.7N 112. OE Li+ND
iB,7ti 112. iE LfiND
18,7N n?. ?E LAND
i8.8N 112.2E LAND
18,8N 112.2E LRND
lC.8N 112. lE LOND
ls ,9!+ 111.8E LAND
lS.8N 112,1E ~~;;
1~.8Pl 112. lE
lQ. ell 11 Z,3E LAND
19,5N 112.4E L$IND
19.5N 112,4E LUND
19.5ti ll?.5E LfiND
19.6N 11?,9E LfiND
19,814 112.7E LfiND
19.9N llE!.8E L61ND
20. ON 112.8E ~~.~
20.2N 113. lE
2L3.3N 113. lE LfiND
eO.2N 113, ??E LRND
2&4N 113.2E L6ND
2!3,4N 113.4E LhND
i?@,6N 113.4E LJIND
20, SN 112.8E LhND
?O.7N 113,4E L63ND
.20,7N 113,3E L*ND
21.’W 113,5E L@ND
21. lN 113.6E LAND
21.2N 113,5E LOND
21.5N 113.6E LfiND
21.5N 113.6E L6W+D
el.7N 113.5E LRND
21. ?N 113.6E LAND
21,5N 113,8E LAND
Z1.5N 113,9E LfiMD
21,6N i14. lE LeND
21.5N 114,6E LAND
21.7N 114,4E LWiD
22. eN 114.6E LflND
22,3N 114,7E Lat+D

EvE
SHAPE

EYE
D1A14

WIDOB-CODE
mum TDDFF

Sw+oprxc FIXES

FIX
POS1TION

INTENSITY NE&REST
ESTIMATE DATfl (NM) COMMENTS

2?. lN 114, SE 940 024
21,5P+ llS. lE 035 024
23. SN llS.9E 030 025 S9317 S9316 S9393

EYE
SHflPE

CIRCULfiR

CIRCULfiR

COMMENTS

RDR ECHO OPN TO E

EVE OR IEN- EVE TEfSP (Cl
DIaM/T.4T10N OUT/ rN/ DP/SST

10 +24 +26 +26
+15 +16 +13

20
+12 +16 +14
+1s +1? +11
+23 +26 +23 29
+13 +14
+13 +18

NOTICE - THE fiSTERISKS 1 z ) lNDICiltE FIXES UNREPRESENTIITIVE QND NOT USED FOR 6EST TRACK PuRPOSE8

+25 +27 +26 26

RRDRR
POS1TION

s
s
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EzEl
BEST TR$I(

POSIT
19,3 137,6
19.6 136,8
20.’d 13S,8
20.3 134,8
21.1 134,1
21.9 133,4
22.6 13z,6
22.8 131.8
22.8 131,1
2?.8 130. s
i?2.9 130,0
22.9 129, S
23. !3 129,1
23,2 128.7
23.6 128.2
24.4 tZ7,6
25,2 127.0
25.7 126.3
26,2 126.1
26.8 1.S6.3
S!?. ? 126.5
28.6 126.3
e9. s 126.2
30.3 126.2
31,1 126.5
31.8 126.9
33.0 127. S
34.2 128.9
35.4 13@.4
36. S 132.4
38,4 134.8

;K (JnRNING

IJIND POSIT U;ND
25 0,0 0.0
30 @.@ @.@ 6,
30 0,0 0.9 :.
35 fi, e @.@
35 0,0 a,e 0:
4e,0 ~tl: 13;:;

4::
45 22,0 132,3 40,
45 22,8 131.2 4S.
Se .22,2 130.5 50.
S5 2.?,7 189.6 60.
6@ 22.8 129.5 66.
60 23.1 128.4 66.
60 23.3 .127.7 60.
65 23.4 128..2 6$3.
65 24.0 127.5 60.
6S 2S.2 126.9 6e.
65 25.9 126.4 ~:
70 26.2 1.36.1
7e 26.8 126, e 7f$.
75 27.5 126.6 75.
75 28.5 126.5 75.
75 29.5 126.4 75.
75 30.3 126.4 7S.
75 31.2 126.5 75.
?0 32.0 126.6 70.
65 33.1 127.9 6S.
60 33.9 128.9 6@.
55 35.1 130.2 Ss.
50 36.6 132.8 S0.
45 38. S 135.0 45.

hLL FORECfiSTS
URNC ;;IuR &:R ~~;~R

AVG FORECfiST POSIT ERROR 16.
WC RIGHT flNGLE ERROR 11. 73. 149. 3;g.
hVG INTENSITY MAGNITUDE ERROR 6. 14.
.=iVG INTENSITV B14S -:: -:$:
NUM2ER OF FOREC4STS 2s 2? 1$”

DISTfitW.E TRfiVELED BY TROPICtiL CYCLONE IS 1712. NM

aVEReGE 8PEED OF TROPIChL CVCLONE 1S 10. KNOTS

TVPHOON
FIX POSITIONS FOR

SI?TELLITE

FIx
NO.

2
3
4

2
7

r:
le
11
12
13
14
1s

:$

* ;$
x ze
* 21

222
23
24
2s
26
27
28
2s
39
31
32
33
34
3s
36
37
38

*:

42
43
44
4s
46
47
48
48
se
51
52
53
54

::
67
68
59
60
61
62

n
66
67
S8
69
70
71
72
73

:1# FIXPOSXTION ACCRV

PCN 6
:.~ :

PCN 6
PCN 6
PCN 5
PCN 6
PCM 5
PCN 3
PCN 6
PCN 6
PCN 6
PCN S
PCN 5
PCN 6
PCN 5
PCN 3
PCN 4
PCN 6
PCN 5
PCN 6
PCN 5
PCN 5
PCN 5
PCN 5
PCN 6
PCN 6
PCN s
PCN 6
PCN 6
PCN 3
PCN 6
PCN 4
PCN 3
PCN S
PCN 3
PCN 3
PCN 5
Pctl 5
PCN 5
PCN 6
PCN 5
PCN 4
PCN 3
PCN 4
PCN 3
PCN 4
PCN s
PCN 4
PCN 4
PCN 5
PCN 6
PCN 4
PCN 3
PCN 3
PCN 3
PCN 4
PCN 3
PCN 3
~:: :

PCN 4
PCN 4
PCN 4
PCN 4
PCU 6
PCN 3
PCN 3
PCN 5
PCN 5
PCN 5
PCN 6
PCN 6

DVORhK CODE

T@. e/0. e

TO .5/0.5
11 .0/1 .0 /DO. S/24HRS

72 .0/2 .0 /D1 .9/e9HRS

T1 .5/1.5

TF?. S/2 .S ZDEI .5/2SHRS

T3. e/3. e
T3 .9/3.6

T3 S/3 .5 /D1 .@/24HRS

T3 .6,3, S fDO . S24KRS

T3 s/3 . S+xse e/24HRs

74. 9/4.0

T?. 5/3. 5+/Ui . 0/Z4XR5

T3 5/3 .S /S0. W2414RS

T4 .@/4 . e /S0. 0/.24NRS

73 .S/3 .S /D1 0/24HRS

T4 .0/4 0-/D0 .5/23HRS

74 .0/4 .e-zDe. sa4nRs
T4 e/4 e /s0 0/3i HRs
T4 .0/4,0

13, @/4 ,9-41 .e/24HRS

T3 5/4 0-/Ue.5/?5HRS

T8 .5/3 .5-/lJ1 5/24HRS
Te .5/3 .5-/lJ1 .5/27HR5

TVPH00N~4~fl;LE OVER 35 KTS
Umc 48-HR 4~~~HR

111. :::.
11, 73. 3::,

6. 14:
-::
25

-11:
2? i!’ 13

HOLLY
CVCLONE NO. 11

FIXES

COMMENTS

INIT 0B5
ULCC FIX
lNIT 0B5

ItlIT 08S
ULCC F 1X

ULCC FIX

ExP LLCC
ExP LLCC
ULCC FIX
lNIT OBS
ULCC F 1X
ULCC FIX

ULCC FIX

ULCC FIX

INXT 08S

ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX

EVEURLL CPN NE

ULCC FIX
ULCC FIX

PARTIAL EvEUALL S-SE

INIT OBS
ULCC FIX

ULCC FIX

ULCC FIX

177

SITE

Pwu
PGTU
PGTu
PGTU
PGTu
PGTU
PGTu
PGTU
RODN
PGTU
RODN
RSXO
PGTU
PGTU
PGTU
PGTU
PGTU
PGTU
PGTU
RODN
PCTU
PGTLI
PGTU
PGTU
PGTU
PGTU
PGTu
pGTU
PGTU
PGTU
RSKO
PGTU
PGTU
RSKO
PGTU
PGTu
PGTu
PGTu
PGTu
RPflK
PGTu
RODN
PGTU
RSKO
PCTU
PGTu
PGTU
R8K0
PGTu
PGTU
PGTU
PGTu
RODN
PGTU
PGTU
PGTU
PCTU
RSKO
RPMK
PGTU
RODN
PGTu
PGTU
PCTU
RODN
PGTu
RODN
RPWK
PGTU
R5K0
PGTU
RSKO
PGTU
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1::
101
102
103
Ib.1
105
106
107
let)
109
110
111
11?
113
114
115

*116
X117

211300 3S,6N
211300 3S,6N
21130 ti-32&N
:;]j:: 2s.8?+

35, 9N
e11400 35,9N
211s00 36,1N
211500 36. zri
2115063 36, F?N
211600 36,5N
211700 36,7N
211800 36 ,~.
211900 37,0N
212000 37.2N
212100 37.5N
212200 37. 6N
212300 37,9N
220100 38.7N
220200 39. 2N

131,2E
131. lE
131.2E
i31.4E
131,4E
131.3E
131, EE
131.6E
131.5E
;:::::

13e.7E
133. ZE
133.6E
134. f+E
134.5E
134.9E
137.7E
137.9E

LeND
LRND
LeND
LeND
LAND
L*ND
LW+D
LRtiD
LOND
L&ND
LflND
LF3ND
L13ND
LnND
LAND
LAND
LeND
LAND
LoND

FIx ~;~E FIX
No

INTENSITY NE fiREST
POS1TION EST IMFITE DRTA (NM)

65/51
3’s4/1
65.//
55//1
6s/s1
55///
6S/1/
5///1
55///
65///
65///
65///
6s///
65///
6s///
65///
75///
6////
/////

S’/NOPTI C FIXES

Comsms

34.3N 132.6E 47792
33.4N 130.4E 47806
35. SN 132. lE 47791
33.4N 130.4E 47806
34,3N 132.6E 47792
35.5N 133. lE 47791
34.3!+ 132.6E 47792
33.4N 130.4E 47806
35.5N 133. lE 47791
35.5N 133. lE 47791
3S.5N 133. lE 47791
35.5N 133,1E 47791
35.5N 133. lE 47791
35.5N 133. lE 47791
3S.5N 133. lE 47791
35.5N 133,1E 47791
35. SN 133. lE 47791
37.7N 138.8E 47572
37.7N 138,8E 47S72

1 181890 25,8N 126,3E “ %60 040 47929 47936 4?927

HOTICE - THE ASTERISKS (%) lNDICtiTE FIXES UNREPRESENTATIVE tw+D NOT USED FOR BEST TR+ICK PuRPOSES
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EzcEiEl
BEST TRA(

POSIT
19.1 142.7
19,5 141.8
19.7 140.8
20.0 139.8
20.3 138 7
.?0.8 137,4
21,4 136 1
22.2 134.5
E!3,3 133.0

fiLL FORECRSTS
LIRNG

13VG FORECAST POSIT ERRoR
z4-HR 48;:R 7Z;:R

46, 204.
P)VG RIGHT fW+GLE ERROR 16,
hVG INTENSITY MAGNITUDE ERROR

0. 0.
::

QVG INTENSITY 81?+S
25. 0. 0.

6. 25, :. 0.
NUUBER OF FORECQSTS 51 0

TYPHOONS WHILE OVER 35 KTS
LIRP+G ?~~HR 4~~WT 7~~HR

0. 0. e.
:: e. 0,
0, 0, :: 0.
90 e 0

DISTFINCE TRfivELED 8Y TROPICtiL CYCLONE 15 6’d5 NM

6VERAGE SPEED OF TROP1C6L CYCLONE 1S 13. KNOTS

TPCPICOL DEPRESS1ON TD12LI
T 1;? PO5ITIONS FoR CVCLONE NO. 12

SIITELLITE FIXES

FIX ~~E FIX
No POS1TION

xxi
x3

4
x5
x6

7
X8

x 1:

:;
13

i:
x 16
x 17
x 18
s 19

212151
220000
220526
2Z?034
222359
2306@0
230914
23100S
231239
2317S8
232%12
?!400@0
240120
240642
240852
240941
241927
242133
242219

17. S)N
16.7N
17, c3N
19. lti
19. EN
20. 3N
19. ON
19. ?N
Z0,4N
19,2N
19,5N
20.5w
20, 5N
21.5N
?1,6N
19.5N
17. ON
17.5N
17,8M

142. OE
143.2E
138,2E
143. SE
142.4E
14’a.8E
141,4E
142.4E
141,1E
;:*::E

139.4E
139,2E
137,6E
137.5E
139. iE
138.3E
137.9E
137,7E

FIX ~;~E FIX
No POS1TION

240010 20.3N 138.4E
; 24’J?OO 2Q. 3N 13?.2E

CaccRv

PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN S
PCN 5

FLT
LVL

1500FT
150@FT

DV0Rf4K CODE COnMENTS

71 .0.1.0 lNIT oBS
ULCC FIX
ULCC FIX

T% .S/1 S fDO 5/2GHRS

ULCC FIX
ULCC FIX

T2 .0/Z.@
ULCC FIX SCNDRY 18.6M 142.3E
lNIT OBS

ULCC FIX
72. 0/2.0 /DO. SZ.2SHRS ULCC FIX

ULCC 24. 4N 136. 9E
ULCC FIX
ULCC FIX SCNDRY 2S.3N 136. lE

SITE

PGTU
PGTU
PGTW
PGTIA
PGTIJ
PGTIA
PGTIJ
PGTIA
PGTu
PGTIJ
PGTcJ
PGTIJ
PGTU
PGTu
PCTW
PGTu
PCTW
PGTu
PGTW

AI RCRllFT FIXES

7:.278 OBS FlfiX-SFC-lJND MOX-FLT-LVL-UND hccRv EVE EYE ORIEN- EYE TEIIP (C) MSN
MSLP VELf BRG/RNG DIR/VEL/BRG/RNG Nflv/MET SHAPE D1&M/TfIT1ON OUT/ IN/ DP/SST NO.

999 2’a 100 9e 160 20 100 90 15 40 +26 +25 2
99s 20 140 15e 160 20 030 90 10 60 +25 +2s +.23 3

NOTICE - THE hSTERISKS ( %) lNDICfiTE FIXES UNREPRCSENT&TIVE 6ND NOT USED FOR BEST TRACK PURPOSES



BEST TRnCK

fiLL FORECOSTS
URNG 2;;:R ;;x3:R ~$;:R

&VG FORECfiST POSIT ERROR 13.
fiVG RIGHT ANGLE ERROR 10, 63. 149. 242,
evG INTENSITY tlflGNITUDE ERROR 3. 14. 17. 19.
I)VG INTENSITY BIAS 15.
NUMBER OF FORECnSTS 4: 3: 3Z 31

HOUR FORECRST
ERRORS

lJ&iD DST L&i
-0.

e. ~:: ‘a.
0. ??.

-0.
4:: :7: -1:;
60. 0.
6s 61.
70. 139, l::
70. 190, 0,
70, 239,
?s 279, 1::
75. 222, 15.
90. 83. 30.
90, 127. 30.
90. 1s0, 2s
80, 144. 1s.
7$3. 32.
70, 40. -1::
7s 67. -10,
80. 89. -1s.
9s 81. -10,

105. 199, -le.
ile. 99. -15.
115, S1.
119. 4s 1:.

90. 48. 1s.
100. ;:: 35.
100. 4s

75. 48. 30.
80. 80. 25.
8S 69, 20.
85. 72, 10.
75. 51. -10.
80. 51, -le.
90. 38. -le.

m: 19. :15,
11. -,?5,

70. 8. -10,
70. 13,
75. 16. Iz:
70. 25. 80.
30. 32. -10.
30. 68, 0,

0. -0, e,
0. -0, 0,
0. -0. e,
0. -0. 0.

48 I

D POSIT
8.0 $::
e,’a
@,@ 0,0
0,’? 0,0

1s,9 141.5
16.3 140,1
16,5 138.3
17. @ 137.2
18.0 136.3
18.7 135, a
1s.9 134.0
16.2 132.8
13.7 136.5
14.4 134.6
14.7 132.9
13,9 133,8
12.0 129.9
11.7 129.3
11.7 129.0
11.3 128.0
12,0 1?6.0
12.7 124.0
13.2 121.9
1?.5 119,8
13.’a 119.0
13.4 117,3
16.2 11?.4
14.4 116,8
14,8 116, .3
15,4 11s,2
15.5 114,2
16.3 113,5
17.5 112,9
18,1 111,9
20,6 110.5
81.2 199.0
21,8 108,1
22,9 1f?7.2
2;:; 107.4

e.e
::: 0.0

0,0
‘a. e 0,0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

HDUR FORECe5T 72
ERRORS

Ll;~D DST U;:D POSIT
-0, 0.0 0,0
-0. 0, 0,0

:: -0,
0.0

0, -0,
60, 227,

$: ~;;; &~

70, 248. 0, 17.7 136,2
85, 273. 20. 18,3 134.1
8s. 333, 25. 19.1 133,0
80. 430. 20. 20.2 132.3
8e. Sel 20. 20.6 130,3
80, S27 1S. aO.7 129,3
80. 385, 15. 18.0 128,1

I@@. 249. 30. 16.1 134.7
leO. 27s. 20. 17.0 131,6
10S. 292. 20. 17,4 129,3

90, 316. -S. 16.2 130.3
25. 146. -ZO. 13,7 125.3
8S. 155. -30. 12.9 124.6
85. 189. -4e, 13.1 124.7
95. 128, -20. 12. ? i23.3

115. 169. 20. 14.2 120.5
te5. 1S6, 3%. 1S.3 118,8

90. 144. 25. 15.5 117.5
90, 109, 35. 1S,3 115.4
25, 90. 40. 16.1 11S.1
85, 126, 30. 17.3 114.4
9s, 1s5. 30, ei. o t13.4
90. 35. 15. 12. ? ii2,1
90, 27. 5. i8,4 112.9
90. 32. 0. 18,6 112, ?
90, 72. -10. i8,8 it0,9
90, ?4. ’25, 19,6 109, ?
85. 62. -15. 2e.3 108.8
9e. 77. le. 21.4 ie?, s
70. 31, e. 2::: 106,6
6s 33. 5.
SO. 46.

e.e
e.e

35. 50. -$: ::: e.e
3:: 61. .3. e.0 e.e

-0. e, e,e f+. e
e. -0. ~, e.e
e.

e.e
-0. e.e

e. -0. e; :;: e.e
e. -e. e, e.e
0.

e.o
-e. 0. e.o e.e

e. -e. g, e.e e.o
e. -e. e.e 0.0

TVPHOONS UH1 LE OVER 35 KTS
16~:G 24-HR ,~.4~HR ~~i’~NR

80.
10. 63. 149. 24.3,

~; 14. 12. ::.

42 33 3: 30

DISTRNCE TRfiVELED BY TROPIChL CYCLONE 1S 2806, NM

tlVERfiGE SPEED OF TROPICfiL CYCLONE IS le. KNOTS

TYPHoON IKE
FIX POSITIONS FOR CYCLONE NO. i3

SfiTELLITE FIXES

FIX ~;~E FIx
NO POS1TION fiCCRV

PCN 6
PCN 5
PCN 6
PCN 3
PCN 3
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
F’CN 6
PCN e
PCN 3
PCN 5
PCN 6
PCN 6
PC?+ 6
PCN 6
PCN 3
PCN 3
PCN 5
Pcri s
PCN 5
PCN 6
PCN 5
PCN 6
PCN s
PCN 5
PCN 4
PCN 4
PCN 4
PCN 6
PCN 4
PCN 3
PCN 4
Pcti .3
PCN 2
PCN 3
PCN i
PCN 4
PCN 1
PCN i
PCN 1
PCN i
PCN 1
PCN 2
PCN 2
PCN 4
PCN 2
g:fi :

PCM 3
PCN 3

DVORRK CODE COMMENTS

Te. ete. e lNIT OBS

T1. e/1. o lNIT OBS

T2 e/2 e /D2 e/z41tRs

r3. e/3. e lNIT 0B8 ULCC

T3. 5/3, S /Di ,Szi34HRS

ULCC FIX
ULCC FIX

T3 S/3 S tDe S/24HR8
ULCC FIX
ULCC FIX
ULCC FIX

T3. sr3. 5+/se .e/2sHRs

T3 S/3 S-/S0 ,e/24HRS

ULCC FIX

13. 5/3 ,5+/se .e/24nRs

T4. 5/4.5 /D1 .e/.34HRS

TS e/S .6 /D1 .S/363HR2

T6 0/6. @ zD1 .S3ZHRS

r6 ,0/6 .e-

T5 .S/5 .S-/D0 .5/24HRS

FRMG EVEUhLL
FRMG EYEUALL

FRI’IG E+’EUfiLL
FRmG EvEufiLL

EVE FIX

EVE DIA 12toi

EYE DIR 9NM

INIT oBS

EvE D1f4 12NM

T5 .0/6 .O+/U1 0/24HRS
75 .0/6 .O-/U1 0/20HRS

ii, ON 143,7E

d-s-c

HOUR FORECnST
ERRORS

LUND D5T I$:ND

e. -e. :;
e. -0.

7:: 4;!: 1::
80. 429, 2%
9e. 491, 2s
95, S46. 30,
9e. 618. 2e.
90. 659. 10,
90. 668. 5.
90. 526. -;

he. 494.
he. 5e’0. -5.
i15. 5e2. -le.
195. 472, -1;;
100, 239.
ice. 182. 85.
100. 210. 35.
110. 149. 55.

9e. 12i. 45,
85, 1+8. :: ;
75, 115.
95, 1$:: 2:.
85.
85. 10.3. -5:
9S 263. -5.
8S SS. -3e.

ice. 40,
tee. 92, 2::
ice, 83, 3e.
ice. 74, 4e.

8s 78. 3s
75, 7.2, 35,
3:. 63, s,

-e.
0: -e. ::
e. -e. e,
e. -e. e.
e. -e. e.
e. -0. 0.
0. -e. e.
e. -e. g:
e. -e.
e. -e. 0.

-0. :.
:: -e. .
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PCN 3
PCN 4
PCN 4
PCN 6
PCN 3
PCN 4
PCN 6
PCN 4
PCN 6
PCN 4
PCN 3
PCN 3
PCN 3
PCN 3
PCN 3
PCN 2
PCN 1
PCN 3
PCN 1
PC!! 4
PCN 2
PCN 2
g:: :

PCN 3
PCN 3
PCN 3
Pcti 2
PCN 1
PCN 2
Pcri z
PCN 2
PCN 2
PCN 2
PCM 2
PCN 1
PCN 1
PC)+ 2
Pcti 3
PCN 3
PCN 4
PCN 3
PCN 4
PCN 3
PCN 6
PCN 4
PCN 4
PCN 4
PCN 6
PCN 3
PCN 3
PCN 3
PCN 4
PCN 4
PCN 5
PCN 6

PGTIJ
PGTl,l
PGTu
PGTu
RPMK
RPMK
RODN
PGTU
PGTLI
PGTIJ
RODN
RPMK
PGTU
RPMK
RPMK
PCTU
RPMK
RODN
PGTu
PGTu
F’GTU
PGTu
FGTU
RODN
PGTU
RPMK
RP1’lK
PGTLl
RODN
PGTu
RODN
RPMK
PCTU
RpMK
?GTU
RODN
RODN
PGTw
RPMK
RPMK
PGTU
RSKO
RODN
RPMK
PGTu
RODN
PGTu

56

:;
5.9
60
61
6e
63

x :;
66
67
68
69
70

x 7;
73
74

;:
7?
78

;:
81
82
83
84
85
86

x ::

!3:

92
93
94
95
96
97
98

1::
101
10.2
103
104
1e5
106
1n7
108
109
110

FIx
NO

;
3
4
5

5
8

1:
11
12
13
14
15
16
17
18

$:
21
2.3
23
24
25
26
27
Zs

$:
31

:$

FIX
No

:
3
4

2
7
s

1:
11
12
13
14
15
16
17

;:
20
21
22
23
24
Es
26
Z7
28
29
:;

32
::

3s
36
3?
38

020800
020141
020600
%20814
021045
021106
021421
0.S1916
022144
022344
022345
030121
030121
030246
030600
03Q801
030801
0310?4
@3104Z
031200
021401
031800
032304
03.3320
032320
040242
040600
040748
041003
041158
@41159
041200
041523
641800
0+2033
04Z243
056!000
050037
050222
fJ;J:::

051134
0s1134
0512L30
951502
051800
052021
0s9000
e6eoi3
060013
e60724
e61102
06i102
061110
061200

;;~E

27 fiS10
270713
272120
280007
280531
280844
282111
282341
290845
291118
292035
292322
300917
301120
302040
302310
310837
311111
31.S356
f7ie246
010845
011118
011222
‘?21144
021417
022055
022339
030843
031132
032033
032338
040839
041112

~;~E

27073S
c!7e935
271043
27123S
271335
271435
27183S
272155
011400
0115ee
011600
e11700
e118e0
e307ee
e3e800
e3e9ee
c+31ee0
e31iee
e31200
e3;2ae
e3i300
e3t5e0
e4iee0
e4i30e
e4 IS923
e4 i6ee
e417ek3
e4i8ee
e419ee
e42eee
e5e0ee
es0200
e5e3ee
e5e4ee
e5e5ee
e5e6ee
e5e7ee
e6e1ee

. . ..- ... .
9.9){ 1?4. lE

10. IN 123,6E
10,7N 12 F2.7E
1!3,5N 122.3E
10.3N 121,5E
10,2N 121.9E
ii. eN 121.8E
10.8N 1.21.4E
12.2N 120,2E
lZ.5N 121,1E
12,0N 120.7E
12,3N 119.9E
12. F?N 119,8E
15,1N 116.9E
1e,9N 119.5E
13. lN 119.2E
13,2N 120.4E
13.5N 118.9E
13,5N 118,9E
13,8N ii8,5E
14. ON 118. lE
14,4N 117,3E
15. ON 116.8E
15. @N 116,4E
15,2N i16.3E
15.6N 116,2E
16.1N 115.5E
16,2N 115,1E
16,5N 114.8E
17,2PI 114.4E
16.8fi 114.8E
16,8N 114.3E
i7.6N 114,9E
17,5N 113,1E
17.8N 112,6E
18. ON 112.7E
18,4N 112. OE
18.2N 112,4E
18,5N 111.9E
19.3N 111,5E
19;3N 111.2E
18.3N 11 O,7E
20. lN 11O.5E
20, @M 11 O.6E
20.2N 11 O.1E
,?O.9N 109.3E
20,9N 109.1E
Z1.6N 109,0E
21.8N 1L38.6E
Z1.8N 1e9. OE
22,4U 1s37.8E
Z2.5N ie7,3E
22,5N 1%7,3E
Z,?.5N i07,2E
22,6M 1e6.8E

T4.5/5. S+/IJ1 .e/?3HRS
T4.5/5. 5+/ LI1.5/26HRs

T3.5/4. 5+,u I.5/24HRs

T4,5,4, S
T4.5/5, 0+/u I, O/26HRS

T5,0/s,5 /D0,5/24HRS
T4.5f5. 0+/sO.0/24HRS

T5 ,5,5.5

T5 .0/5,0 /D0,5/24HRS

75 .5/5,5 /D0,5/24HRs
75 .5/5.5

76.5/6 .5-/D I.0/24HRs

T5,5/5.5-/D0, 5/25HRS

T3 .5/3.5
T4 ,5,4.5

T4 e/S 0-/Id2. 5/24HR5

lNT1 08S

EYE FIX

ULCC FIX
EYE FIX

lNIT OBS EVE FIX

lNIT OBS

EYE DIR 25NFl

EYE DIA 12NM

lNIT 02s
lNIT OBS
ULCC 19, 4N leS ,4E

RSKO
PGTU
RPMK
RODN
PGTu
PGTW
RSKO
RPMK
PGTU

fllRCRf+FT FIXES

FLT 7fig~B “g~~ tifIx-sFc-uND MFIX-FLT-LVL-LIND flCCRY
LVL VEL/8RG/RNG

EVE
DIR/vEL/8RG/RNG NAv/MET SHfiPE

FIX
POSITION

EYE ORIEN-
D16vI/T4T10N

EvE TEMP ( C 1
OUT, IN/ DP/SST {~:

997
999
997

3s
s’s
se
65
ee
25
65
75
45

::

75
85

100
120
i 3e

11.3N
II,4N
i2. BN
13, ZN
13.7N
13,7N
12.4N
12, 3N
12. lN
12. lN
11.3N
li. ew
10 ,7N
le.6N
10. lN
le. zm
ie. lN

9,9N
9.7N
9.5N
9.4N
9.3N
9.4N

le.9N
10.9N
12, eN
12. ON
13.2N
i3.8N
i4,7N
lS, lN
16.3N
16.6N

144,5E
144.2E
142.6E
142.4E
i41.8E
141,6E
i4e,7E
14e,4E
139, SE
139, eE
138.3E
138,0s
136 .7E
136 ,4E
135 .eE
134.6E
132 .SE
132.2E
129.6E
1e8.8E
127,7E
126.9E
126.7E
122. eE
121.8E
120.8E
12e.4E
119. lE
118,4E
t16.4E
116, SE
115,1E
1i4. SE

lseeFT
lseOFT
15eeFT

7eemB
7eemB
7e0MB

lsOeFT
iseeF7

7eeMB
700MB
7eem2
7e0m8
7001i 2
7eem B
7e0MB
7eenB
7e0MB
700MB
7eema
700MB
7eeM8
700MB
7eeM8
700MB
7eeM8
7eenB
?e0n6
7e@w8
7e0mB
700PlB
7e0MB
700MB
7e0m0

+26 +2s
+24 +ZS

i
i

+23 +24 +24 28 e

+14 + s
2

+le +11 + 6
3
3

ii

1: 2
10 1

81 CIRCULnR s
75
5s C IRCULfiR i3e
S5

3 C lRCULeR 20
1: 1 c IRCULAR
10 1 ELLIPTIcAL $: 3S y;:

ElliptiCal 46 3e
1; g ELLIPTIc&L 4S 35 050

ELLIPTICaL $; 2e 17e
1: z CIRCULflR
;e 5 CIRCULAR 15

6S
72 cIRcuLhR 25
75 CIRCULRR 30
B5 Cl RCULhR 25
77
77
45 CIRCULIIR 3S
45 CIRCULeR
77 CIRCULhR ::

ii : CIRCULhR .?e
C1 RCULAR 2e

12 s C1 RCUL*R 20
13 s cl RcuLaR 20

3e77

99e
991

989
985

.
4
2?
z
i:ie
12
12
13
13

::
14
1s
1s
16
16
17
17
18
1s
1s
19

2971
30e6
2969
2978
293.3
2915
2B72
2851
277S
2757
267e
2656
2630
2651
2659
3e63
3@42
2986
30zF?
2962
2978
2937
2913
2?89
2747

973

9S1
96e
953

947
949
951

990
992

22
989
9B4
981 70
86S S@
961 se

MD(+R F lXES

EYE RIID08-CODE
DIAM W6URR TDDFF

FIX
POS1TIOH R+IDAR

EYE
SHF!PE

f?RDr?RPOS1TION SITE
UMO NO

91218
91218
91218
9121B
91218
912;8
9121B
91210
9B646
98646
98646
9B646
98646
98426
9S426
98426
984+?6
98426
984?6
98321
98321
98331
58981
59981
S9981
S9981
S998 I
S99S 1
S9981
S9981
S99S1
S9981
59981
S99S1
S9981
S99S 1
S9981
599s 1

BCCRV

POOR
POOR
POOR
POOR
F$+l R
POOR
POOR
POOR

COMNENTS

13.6N 144.9E
13.6N 144.9E
13.6N 144. YE
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
ie.3N 124. eE
te.3M i24. eE
le.3N 124. eE
le.3N 124. eE
le.3N 124. OE
14.8N i2e.3E
14.8N 12e.3E
14,8!4 12e.3E
14 .SN 120.3E
14.8N 12e.3E
t4 .8N i22e.3E
16,3N 12e.6E
16.3N 120.6E
16. 3N 12e .6E
16.8N 112.3E
16.8N 112.3E
16.8N 11.?.3E
16. SW 11.?.3E
16.8N 11.3.3E
16, SN 11.Z!.3E
16,8N 11.?.3E
16.8N lla.3E
16.8N 11?3E
i6.8N 112.3E
16. BN 112.3E
16, SN 112.3E
16.8N 11.2.3E
16,8N ll?.3E
16.8N 112.3E
16. BN 11.3.3E

I’iov1Be5
MOV e6eB
nov eBte EYE OPN ERN OuaDsCIRCUL.9R

iesei
ie6i1
11B91
10482
1438.3
s....
s....
sis7e
22S8/
3s64,
/////
ie5e2
10612
1e763
1e426
ie3is
1e316
te3is
ie3is
ie3is
te3t5
ie314
21434
21414
21414
214s4
3//.4
3,,s4
4///4
2i8i2

4a71e
4281S
4281S
4261S
42612
331/.
331..
s33e8
43ze8
433e8
43309
4291@
42912
42718
::.;?

S3114
s3i14
53ei4
s3ei4
s3ei4
53114
s3ei I
S3011
S3111
s3e12
S3214
S3114
S3214
63211
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SYNOPTIC FIXES

;? ~~~E FIX lr+TENSITY riERkisT
POS1TION EST 11’1/ITE DflTfl (N?+] COMMENTS

0512e0 ZO.2N 110. ZE 070 017
i 05180@ 21. ON 109. ZE

59758 S96S8 59355 59845
065 018 59647 59644 5965S S963.3

3 060600 2.S.3N 108. OE e4e 025 59431 59417

NoTICE – THE RSTERISKS ($) INDICATE FIXES UNREPRESENT.4T1VE AND MOT USED FOR BEST TRfiCK PURPOSES
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MO/DR/HR
0828ee2
e8&!806z
0828122
08281s2
082900Z
0S29t26Z
98291zz
B8ZS18Z
08300@z
083ee6z
083012Z
eE30t8Z
083100Z

BEST Tf26CK LIARNING
ERRORS

24 HOUR FOREcAST 48 HOUR FORECeST 72 HOUR FORECnST
POSIT u;~D POSIT LI;:D DST U;~D POSIT lJIND Dg~R8~fiD

ERRORS ERRORS
17,7 k25.3 ,5 ~;:g ~2::g ;:;

POSIT
~, ,::: ,ey:: 0, -0. 0, a,e

U&4D DST LIIND POSIT U;;D DST IJ;:D
1?.9 124.2 45.

0.0 -0. 0,0
4s. $17.9 122.9 SS t8. O 1z4. @

55. 117,
0.0 -’a.

5. .21.0 118,2
50. 63. ‘~. 19.2 121.6

70.
18. z 121.6 20, 149.

0.0 0,0 0. -0. 0.
45 18.9 122.8 Sii: 69,

10. 20.9 118.3
19.6 119,2

70. 112. 0.0 0.0
18,6 120.6

60. 28.
-0. e,

-$:45 17.7 121.4 71. 0. 18.7 116,3
5. 23!.3 115.6 70. 65, 25. 0,0

18,7 119.6
70, 1S7.

0.0 -0, 0.
50 18,2 119.4se ~8s ,,8,7 ::: 32.

10. 2;:: 112.0
0. 19,7 11s,3

S:: 2~; ; 5:. 0.%
75. 14s,

i8,9 119.0 29.
15. 0,0

0.0 0, -0. 0,

0, 20, S 114.8
0.0 0.0

19, S 118.7
70, 131.

-0.
55 18,6 117.7 55. 71.

10. 0,0 e.e 0. -e. 0, :: -e, ::0, 21,3 113, s 0.0
20,4 118,4

7s, 189, 30.
0.e

60 ?0.9 118,8 60. 37.
6+.0 8,0 -0. 0.

0. 2;:: 116.8 40. 0.0
21,1 1!.7.4

53. 1s. :: -0.
@,@ 0. -0, 0.

60 21,9 117,4 60.,., ~:FJ: _2::
0.0 0,0 0,0

21.9 116.6 fie 24.1 115.2
e.

0.0 ;;$ a,
-0. 0, 0.0 0,0 0. -e, :;

0.0 0,
@,@

-0. 0.
O,@ :: -0, e.

23,1 116,4 45 2S.3 114.3 25: 1~~: -20. 0.0
-0. & 0,0 0,0 0, -0. e, 0,0

24.1 116,0 2S .3.0 . 0.0
0. -0, 9.0 0.0 0. -e, &

0,0

e. 0.0
e,o ‘a:: 0.

-e. 0.

0.0 0, -0. 0. 0,0 0,0 e, -0. 0,
-e, 0.

0,0 0. -0. 0,

fiLL Fg~wfig3Ts
URNG ;~;:R 72;nR

+lVG FOREC&ST POSIT ERRoR 70. 121.
*G RIGHT ANGLE ERROR 28. 104, 85.
RVG 1NTENSIT% llFTGNITUDE ERROR
eVG INTENSITY 81eS

13. E5 ::
;;: 13, 2:.

NUMBER OF FORECfISTS
e,

8 0

TYpnoONS WHILE OVER 3s KTS
URt+G 2;=?HR 4f3;HR 7~THR

0. 0, 0. 0,
0, 0. 0.

:: :. :. 0,
0 0

DISTfiNCE TRRVELED BV TROPICfiL CYCLONE IS 738, NM

eVERRGE SPEED OF TR0P2CnL CYCLONE 1S I@ KNOTS

TROPICI?L STORM JUNE
Fxx POsIT IONs FOR CVCLONE NO, 14

SfiTELLITE FIXES

;::E

2706S1
272341
28@S4e
.S80B20
290627
290838
z9z3’es

~;~E

281200
3e1e0e
301 lee
3eiiiee
3e12ee
3e13ee
3e14ee
3e1see
3ei6ee
3e37ee
3ei8ee
302eee
3e2 tee
3022ee

FIX
POS1TION

lS, lN 136.3E
18. lN 136. OE
19.7N 133. OE
19.6N 1?!6,3E
lS, lN 128.8E
18.4N 129.4E
19. OM 128.9E
19. ZN 12B. BE
19.4N 126. lE
17.4N 1Z4,5E
18,9N 123,8E
t8.3N 1?4 ,6E
17. SN 124,4E
18. eN 12S,1E
17.8N 123.5E
i7.8N 1Z3. eE
lB, lN 124. lE
17.7N 122,9E
17. SN 122.4E
i7. SN l??.4E
17.9N 12e.4E
17. SN 121.6E
17,2?+ 121.7E
18. ZN 119,7E
17,7N 121. OE
18,2N 12e.2E
18,1N i18.5E
18, eN 118,2E
18, SN 118,8E
18.9N 1i8,2E
19. eN 1i7,7E
19.4N 117,4E
21. lN 1i8.8E
18. SN ii7,3E
22.7N 116.3E
23.8N iIs,6E
24.2M 11S,2E
23.5N 116. lE
23,4N 116,1E
23. ON llS.3E
23.7N 115.3E
24. ?N 114.7E
2S,9N llS. OE
24. lN 119.4E
2S. SN 114.4E
26, eN i14. SE

FIX
POSITION

17. SN 129,7E
17.5N 124,9E
18, eN 124,6E
17.9N 1?4,2E
18. ?N 119,3E
18.7N 119,6E
2e.7N 118,9E

iiCCRY

PCN 6
PCN 6
PCN s
PCN S
PCN S
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN S
PCN s
PCN 5
PCN s
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN s
PCN S
PCN S
PCN 6
Pcu s
PCN 5
PCN S
Pctl s
PCN 6
PCN s
F’CN 6
?CN 6
PCN 6
PCN 3
PCN 6
PCN 4
PCN 6
PCN 6
PCN S
PCN 6
PCN 5
PCN 5
PCN S
PCN 5
PCN 5
PCN S
PCN S

FLT
LVL

iseOFr
lseeFT
1 SOeFT
i5eev7

7e0M8
150eFT

7eemB

DVORnK CODE COMMENTS

Te, s/e.5 INIT 08S
ULCC FIX

Te 0/0 S /l,N3. S/24HRS

T1 e/i e /D1 e/24HRs
T1.’a/l.e INIT 08S ULCC FIX

ULCC FIX
ULCC FIx
ULCC FIX

T2, S/2. S lNIT OBS
T2 .S/2 .S /D1 5/25HRS

TZ. S/Z,5

72, 5/2 5 /D1 5/24HRS
ULCC FIX
ULCC FIX

T3. @/3 e /De ,5/2eHRS

T3 S/3 S-/Di ,e/Z2HRS

T3 S/3 ,S /D1 .O/24HRS

T3 e/3 .e /De S23eHRS

ULCC FIx
T2 .5/3 .5-/U1 0/24HRS

Tz, s/2, s lNIT OBS

A IRcRfiFT FIXES

7CJ~~B 08S I’114X-SFC-UND
FSSLP VEL/BRG/RNG

MflX-FLT-LVL-UND hCCRV
DIR/VEL/8RG/RNG NnV/tIET

993 ~: ~gg 9e 26e 3s 27e 14s
990

7 is
6S 2se se ise 6s 13 i

9S6 4s ese lee i7e 35 e8e ieo
986

ie 20
5s 23e 6s e4e 44 3ie lee

2972
10 10

S% 18@ 3e 2Se 42 18e 3%
9B6 40 3ee 70 2se 6e ifie 3e ;: ;$

2939 9B3 65 e8e fie zie 4s 13e 9e 6 7

RQDIW? F lXES

FIX EYE EvE RfiDOB-CODE
POSITION RfiDeR *CCRY SHAPE D1fIIi W31,WIR TDDFF

2e3s1 7341B
7///4 73ee7
7///4 43ee8
6///3 s3eeB
Ss/// //<//
55?f. /////
56/// /////
SS/7/ 73318
SS/7/ 73318
2e91/ 73318
S5/?/ 83310
25/// 7331%
3s/1/ /////
////, ,,/,,

NOTICE - THE ASTERISKS ( s ) INDICATE FIXES UNREPRESENTeTIVE AND

184

EVE
SH6PE

SITE

PCTU
PGTu
PGTIJ
PGTU
PGTIA
PGTU
PGTu
PGT(J
PGTI,I
PGTU
RPNK
PGTU
RPNK
RODN
RPMK
RODN
PGTI.I
pGTU
PGTu
RPMK
RODN
RPMK
PGTLI
l?ODN
RPMK
PGTU
PGTu
PGTu
RPmK
PGTu
PGTU
PGTIJ
RPMK
RPMK
PGTIJ
PGTIJ
PGTLI
RPMK
PGTLJ
RDDN
RODN
RPNK
PCTLI
RODN
RPPIK
RSKO

EVE ORIEN-
DIRM/TtiT1ON

NOT USED F.DR BEST ‘FRecK PURPOSES

EVE TEI’IP CC) HSN
OUTf lN/ DP/SST MO

+26 +24 +24 27
+2s +2s ;

+26 +26
3
3
4

+26 +2s
+13 +14 +12 :

RaDIIR
POSITION

i8.4N 121.6E
23.4N 1i6.7E
23.4N 116.7E
23.4N 112,7E
22.3N 114.2E
22.3N 114.2E
22,3N 114.2E
2.2,3N 114, SE
22,3N 114,2E
22,3N 114,2E
22,3N 114,2E
22,3N 114,2E
22,3N 114,2E
2?,3N 114,2!5

SITE
UIIO NO,

98231
S9316
S9316
S9316
45ees
4sees
450es
4sees
4s0es
4s’60s
4sees
45ee5
45ee5
45ees



EiiEl

fiLL FORECflSTS
URNG ~&HR $I;:R ;~;--R

14VG FORECnST POS 17 ERROR 27.
F3VG RIGHT fiNGLE ERROR 14. 121. 15:. 201.
W’G INTENSITY MflGNITUDE ERROR 5. s!6
fWG INTENSITY B1@S ;~ : ;: 2:.
NuMBER OF FORECfiSTS 1:”

DIS’TfiNCE TRWELED EV TROPICIIL CVCLONE 1S 1297, NM

WERfiGE SPEED OF TROPICIiL CVCLDNE IS 11. KNOTS

TYPHOON KELLv
FIx POSITIONS FOR CYCLONE NO. 15

S*TELLITE FIXES

FIX ;;~E FIX
No. POS1TION RCCRY

PCN 6
PCN 4
PC?+ 4
PCN 6
PCN 4
PCf4 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 2
PCN 6
PCN 6
PCN 6
PCN 3
PCN 2
PCN 4
PCN 6
PCN 2
PCN 6
PCN 2
PCN 4
PCN 2
PCN i?
PCN 6
PCN 4
PCN 4
PCN 6
PCN 6
PCN Z
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 6
PCN 4
PCN 4
Pcw 6
PCN 6
PCN 6
PCN 4
PCN 6
PCN 6

FLT
LVL

?eeMB
1500FT

700MB
700MB
7W3MB
700flB
7e@ilB
7%0MB
70eMs
7@WlB
70WlB

DVOR#IK CODE

T1.0/i.0
T1 .5/1,5
T2 ,0/2.0

CDMMENTS SITE

x 121800
; 122158
3 130000

130600
2 130651

X6 131039
131200

x : 131658
13i B@@

* ;; 13,?138
140000
14@4611

;: 14060e
140630

1s 14t?756
1410i B

:: 14164S
18 141800

i419ie
;; 141911
21 142’J35
2.2 14.2259
23 14230%
24 150348
25 159600

150750
* :? 1s1139

ZB 1s1200
29 151633

151800
* :? 151B49

32 152239
33 16000%
34 160600
35 160729
36 161113
37 161200
38 161620
39 161B00
4e 161s28
41 162219
42 17w00
43 17%505
44 170600
45 17@708
46 171059
47 171200
4s 171750

171800
* g 17$807

17?158
S&! lBOOOO
S3 1B060@
54 1B085S

1B1039
:2 1B213S
S7 190’3e0

.31.5N 173,3E
?2.6N 171,5E
22,4N 171.5E
22. lN 171 ,eE
22,6N 170.7E
?2.5N 170.4E
20,5N 172. OE
21.6N 169,4E
?O.4N 17?.3E
?l. SN 170,4E
21. ?N 172.5E
21.9N i73. OE
2?,0N 172.3E
22.3N 171,6E
21,7N 17?.5E
Z2,3N 171.8E
?3.2N 17?.4E
23,2N 172.4E
24,3N 17?. OE
Z4.2N 172,211
,?4.3N 17?. lE
24,8ti 17Z,4E
24.7N 171. BE
25.6N 171,6E
Z6.3N l?l.3E
26,4N 171.2E
2?. eN l?l.5E
2?,3N 171,1E
28. BN 170.7E
28. SN 170.5E
2S,~M 170. SE
3@.4M 169,1E
30,2N 16S.8E
31,5N 167,4E
31.0t4 167.3E
31.7N 166.7E
3i.4ti 167.4E
32.2N 166. OE
31.7N 165.7E
3E!,2N 165,6E
31,5N 165,3E
3F?,1N 165.3E
32.4N 166. OE
32.9N 166,3E
3t?.6N 165.9E
33,4H 166. SE
33.5N 167.3E
34. &’N 16S. lE
34.5N 16B. OE
3S. ON 169.2E
3S.4N 16B.9E
35. Sti 169.2E
37, ?N 171,1E
37,6N 171.9E
38.13N 172.5E
39,4N 17S, ?E
4e.4N i79. OE

lNIT OBS
lNIT 0B5 EXP LLCC
lNIT 0SS ExP LLCC

PGTW
KGWC
PGTu
PGTLI
KGUC
KGIJC
PGTIJ
KGUC
PGTu
KGUC
PGTu
KGUC
PGTU
KGUC
;:.:

K GIJC
PGTL!
12wc
PGTU
PGTU
KGUC
PGTIJ
Kcuc
PGTW
KGIJC
KGWC
PGTw
KGUC
PCTU
KGUC
I(GUC
PCTU
PGTu
KGUC
KGLJC
y’:

PGTw
KGUC
KGLIC
PGTw
KGWC
PGTu
KGWC
KGLIC
;:;:

~:cm:

KGIJC
PGTLI
g;:g

KGLJC
UGWC
PCTU

EXP LLCC ULaC 21, 7N
ULF3C 21 ,3P+ 171 ,5E

171 ,5E

ULf4C 20, 6N 17? 6E

uLtiC 21 ,ON 172,8E

ULRC 22. W 173, 3E

T2. S/2, S /D1 .S/,24HRS
T2. 5/e .s /DI. 13/24HRs

73. 9/3 .e /D1 .e/3eHRs
ULi+C 2?. 5N 172, 2E
ULCC FIX
LILAC .32, 5N 173, eE
ULhC 23,6N 172, lE

ULAC .34. 4N 172, 4E
ULCC FIX
ULCC FIX

T3. 5/3 5 /D1 .O/24HRS

T3 s/3 .S /D1 0/Z5HRS
T3 @/3 .0 /S0 0/17HRS

ULAC 26, SN 171, 6E

T3 S13 .S-/S0 0/Z4HRS

T4 ,0,4.0 /DO. 5/24HRS
r3, s/3 .s-/D0. 5/e5HRs

ULfiC 31 ,7N 167 ,SE
ULAC 31, ?N 166 ,5E

T3, Q/3, s /UO.5/1SH#6 ULCC 31, 6N 166, SE

T4 0/4 ,0 /DO .S/24HRS
ULCC 3? .?N 16S 7E
ULAC 3.3, @N 165, SE

T3 S.4 ,0 /lJe 5/?4HRs
TZ 5/3 ,0 /Lll .e/24HRS ULCC FIX

ULCC FIX

T2 b3/2 S /lJ1 43/24HRS
EXP LLCC ULAC 3S .3N 168 .eE

EXP LLCC ULeC 3S .3N 170 .9E
TZ 0/3 .5 /U1 5/24HRS
Ti!. s/.2. s

ExP LLCC
lNIT OBS

LILAC 38. 2N 172, 7E
70 .5.1,5 /ul .5/?4HRs UL17C 40, 5N 177. 9E

Ill RCRfiFT FIXES

HOX-SFC-UND MnX-FLT-LVL-lJND I%CCRY EvE
VEL/BRG/RNG DIR/VELflBRG/RNG NWf/MET SHhPE

FIX
POS1TION

7~;~B

2981

290s
2S3S
eBe6
2811
2s13
27s4
2799
2B17
2s28

08S
MSLP

EVE OR IEN-
DIRM/TnTXON

EVE TEflP (C) USN
OUT/ IN/ DP/SST NO.

i419i?1
1s0531
1 S0894
151813
152107
160534
;:;::;

162037
170540
170S27

24.2N 172,0E
.36.2N 171, SE
26.8N 17i.3E
29,2N 170. OE
&!9.5N 169.4E
30.9N 167.4E
31,1N 167, FJE
31.7N 16S,6E
31.8N 16S.4E
32.8N 166,0E
33,3N 166.3E

y:
977
970
97e

45 leo
60 030

70 030
70 270
60 040

35 e5e
40 320
4s 1ss

270
120
070
140
220
131?
060
140
030
28’?
320

2s 199 3s
5s 030 10
39 3.30 5’a
72 030 6@
44 230 90
66 @40 6S
60 320 126
60 040 90
60 3WJ 60
49 i9e 103
47 239 1.30

le s

:! ~
10 3
10 10
10 10
te s
ie s
l’a 3
ie 3

+12
+26
+14
+1?
+13
+15
+13
:;:

+1?
+13

+14 +10
+26 +19
+16 + 8
+14 +14
● 17 +13
+15 +11
+15 +12
+14 +14
+14 +14
+13 +1?
+13 +1.?

2
28 4

4
5
5
7
7
8

23 8
9
9

CIRCULIIR
CIRCULfiR

CIRCULfIR
CIRCULAR

40
75

ie
1s

969

9S6

972

NOTICE - THE ASTERISKS ( x ) INDICnTE FIXES UNREPRESENTFITIVE &NII NOT USED FOR BEST TR#iCK PURPOSES.
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EEEizI
BEST TRflCK IJARNING

POSIT
18,6 115.7
18.5 115,2
18,4 114.9
18. z 114.1
18,0 113.5
17,6 112.8
17,2 112.1
17, @ 111.5
16.4 111.0
15,8 110,7
15.6 110,4
15,4 109,9
15.4 109,4
1s,5 10s.6
15.7 108,0
16,1 107.4

IJ~&D POSIT
so ~::: ~ig::

30 18.7 114.7
35 18,8 114.3
40 18.3 113.5
35 17,6 112.9
30 17.2 112,3
3@ 16,9 111.7
25 16.6 110.9
25 16. % 110.0
2s 16.0 110.0
25 16,0 110.0
25 14.7 109,4
25 15,0 109.0
f: l::; 108,4

0.0

24 HOUR FORECAST
ERRORS

48 HOUR FORE CCIST ?2 HOUR FORECAST
ERRoRS ERRORS

Ds7 U;ND POSIT WIND
ERRORS

DST WIND POSIT LI&t,iD
-0 0.0 0,0

D5T U~UD POSIT ld&,+D DST LI;:D

11. 0. 19.5 111.7 5:. A:
J3: ~y:; ~oO:; -0. 0,0 0,0 -0,

19.
40. 346.

0. 19.4 112,7
1S. 22.9 105,1 25, 486.

5e. 136,
;:;

20, 20,6 110 4 60. 300. 3S. 22,3 108,4 30, 397. 1::
-5, 19.4 112,2 40. 149. 10. 20,2 109.8 40. 288, 1=: 2;:: 107,2
-5. 18.7 111,2 40. 138, 1S, 20.1 108.8 30. 284.

30. 3:;: 15,

0, 16,9 110.8 30, 66.
1:: 0. 16,.? 109,4 25, 68,

5. 16.5 107.9 ~S.: 0.0 :::
0.

72. 0
0. l;:; 106.4

::

13.
93. :; !3:: %,0 e.

-e. 0,

0. 16.0 108,3 2s 99. O.@ o
-0, 0.

13. 0. 15,9 107,4
–0

20, 119, -:: 0,0 0.0 0.
0,0 0. -0. 0,

42, 0, 1s.3 107.0 20, 93. -!3: 0,0 0,0 0.
-0. Q, 0.0 0.0 :: -0, 0.

33.
-0. 0. 0,0 0.0

0, 1::: 110.0 2:: 117, 0.0 e.e 0. -0. 0.
-0, 0,

36. 0. 0,0
0.0 0.0 0, -0, 0.

-0. 0. 0,0 0.% 0. -0, 0. 0.0
42. 0. 0,0 0.0 0. -%, 0, 0.0 0.0 0, -0. 0,

0.0 0, -e

38. 0,0 0.0 0. -0. 0.
0.0 0.0 0. -0, ::

43, :: 0,0
0.0

0.0
0.0 0. -0. 0, ‘a. @

-0, 0, 0.0
0.0 ‘a:

0.0 0, -0. ::
-0. e.

-0, 0. 0.9 0.0 :: -0. 0.
0,0

0.0 0.@ 0. -0,
0.0 -0. ::

0,0 0.e 0. -0.

6LL F~IT~$;STS TVPHOONS UHILE OVER 3S KTS
URNG -44;:R 72-HR URtJG

fiVG FOREL?RST P051T ERROR 26. 11.?. 402.
2:-HI? 4Et;HR 7i2:HR

4VG RIGHT (INGLE ERROR 21. 63, 178. 362. 0, e.:
fiVG INTENSITY Flf+GNITUDE ERROR 8.

e,
lZ 8.

0.

AVG XNTENSITV BIAS -i:
e. 0, ‘.3. 0,

1:. 8.
Num8ER OF FOREcfiSTS 14 1~”

e, 0. :, :.
3 00

DISTfiNCE TRRVELED BV TROPIC*L CYCLONE 1S 553. NM

AVERfiGE SPEED OF TROP!CFIL CYCLONE 15 6. KNOTS

;$;E

161131
230600
23100S
231800
23.S2245
23?341
240’aOO
240243
2406@0
241039
241125
241200
241523
242317
242317
Z42317
2S0ZE3
250600
250831
2S11@3
252116
252Z233
2S2203
2?60034
260203
260203
260600
26e818
261131
261200
261443
.s61800
262103
270009
270010
270324
270600
271200
271203
271600
271800

~;~E

2s1200
251800

FIx
POS1TION

15. lN 111.8E
18.8N 119. SE
19.2H 118,8E
19.4N 117.3E
20.0N 117,9E
20. lN 118. OE
18. lN 11 S,4E
18.9N llS.7E
18.6N 115,0E
1S,7N 114.8E
19,7N 116, iE
18,8N 114.8E
19,3N 115,3E
18.’dN 113.6E
18. lN 113,7E
19,2N 114,3E
17.8N 113,5E
17,4N 112.9E
17.4N 112,6E
17.3P+ 111.9E
16,8N ill, SE
16.6N 110.8E
17. ON ill, lE
17,2N 111.4E
i6.7N ill, OE
16.2N 110,2E
i5.8N 110.2E
16.8N 111. OE
15,7N 11 O.6E
lS.7N 111,5E
15,7N 111.2E
16. ON 110,9E
1S,5N 109.9E
14,5N 109.3E
14. SN 109,7E
15,5N 110,6E
!5.8N 108,8E
15,8N 108.3E
15.6N i98,8E
16,2N 107,6E
16.3N 107,2E

FIX
POSITION

16.4N 113. OE
16.7M 111.9E

QCCRV

Pcti 5
PCN e
PCN 6
PCN G
PCN S
PCN 5
PCN 4
PCN s
PCN 6
PCN 5
?Cti 5
PCN 6
PCN 5
PCN 3
PC!! s
PCN 5
PCN 3
PCN 4
PCN 5
PCN 3
PCN 5
PCN 3
PCN 5
PCN 5
PCN 3
PCN 5
PCN 6
PCN S
PCN 6
PCN 6
PCN 5
PCN 6
PCN 5
PCN 6
PCN S
PCN 3
?CN 6
PCN 6
PCN 6
PCN 6
PCN 6

TROPICAL STORII LVNN
FIX POS1TIONS FOR CYCLONE NO. 16

SATELLITE FIXES

DVORfIK CODE COMNENTS

T1, S/1. S INIT OBS

T1 .5/1.5
T1.5f1.5

lfll T OBS LILCC FIX
INIT OBS

T2. o/2,0 lNIT 08S
T2 5/2 .5 /Di ‘8/24HRS

ULCC FIX
72 .w2,0 /rIO. s/2sHRs
T2,5/2. S /SO, O/18HRS
T3.’3/3,0 INIT OBS

TO. s/I ,s /IJI. 6/24HRs

T1 5/2.5 /lJ1 0/Z3NRS
T2 5/3 0 /UO. 5/23HRs

11 .0/1 ,5 /W1 .O/24HRS

TO. 5/0 5 /S0 O/24HRS

72.5/2, 5-/ Di.0/i4HRs

ULCC FIX

T1 ,0/1 ,s /sc3, e/22HRs

T1. O/l. O-

lNTENSITY NEaREsT
ESTIMATE D4T.4 (NM]

e20 040
020 020

NOTICE - THE ASTERISKS (x) INDICRTE FIXES

lNIT OBS

SVNOPTIC FIXES

COMMENTS

BfiSED ON 599B5 eND S9981 4ND SHIP
BF3SED ON 5998S AND S998i

SITE

RPMK
PGTIJ
PGTU
PGTLI
RPMK
RPMK
PGTW
RODN
PGTU
PGTw
RODN
PGTw
RPMK
RPtlK
PGTLI
RSKO
RPMK
PGTW
RODN
RPMK
RPNK
PGTI,I
RSKO
RODN
RPMK
PGTW
PGTI,I
RODN
RODN
PGTLI
RODN
PGTW
RPMK
RODN
RPRK
RPMK
PGTLI
PGTI.I
RPMK
PGTw
PGTW

UNREPRESENTeTIVE AND NOT USED FOR BEST TRfICK PURPOSES,
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BEST TRRCK WRN ING

POSXT
24.6 152.3
24.4 152.2
744.3 15 Z.%
F?4. a i51. z
?4.1 151.6
34.1 1s1.3
e4.3 150.8
24.7 154?.2
25.4 149.9
26.6 149.7
28.2 149,4
30.4 149.2
33,0 149,1
34.9 150.2
36. @ 151.6

UIND POSIT
25 e,e 0.0
3s CJ, e 0.0
45 23,8 1s1.9
S0 Z!3,9 152.1
50 23,8 152.1
5S 23,8 1S2,1
S5 .?4 ..? 150.7
60 2s,0 150.3
6Q 25.3 149.9
60 .26.6 149.8
60 27 .9.249.6
55 29,4 149.8
5e 32.5 149,5
45 35a 1s0.1
40 35,5 150,7

up

5::
50.
50,
so.
50.
50.
55.
50.
55.
S@.
50.
+5.
45.

RLL F;;~Fl;STS
URNG 48-MU

OVG FORECRST PoSIT ERROR 2s 215,
7i?-HR

421, 447.
IWO RIGHT eNGLE ERROR 18. 87. 221.
QVG INTENSITY MnGNITUDE ERROR 10, 2::
flVG INTENSITY BIAS ;;; -; : 1:. 2:.
NUMBER OF FORECR8T6

DISTfiNCE TRW/ELED BY TROPICAL CVCLONE 1S 863, NM

wERP.GE SPEED

FIx ~;~E
No.

TYPHOONS WHILE OVER
IJR[: WTHR 4~~HR

0. 0. 0.
0, 0. 0.
0. :, :.
0

OF TROPICC!L CYCLONE 1S 10, KNOTS

TROPI ceL STORM M. WRY
FIX POS1TION5 FOR CVCLONE NO 17

SFITELLITE FIxES

FIX
POS1TION

FIx ;;~E FIX
NO, POS1TION

laccRv

Pet+ 6
PCN 4
PCN 4
PCN 4
PCN s
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 5
PCN 5
PCN 4
PCN 6
PCN 2
PCti 6
PC?! 5
PC!+ 6
PCN 3
PCN 3
PCN S
PCN 6
PCN S

FLT
LVL

7’J@M8
i500FT
lSOOFT
1500FT

700Pl B
150@FT
lSOOFT

70@M8
700M8
7G30ti B
700f18

iSOOFT
7.30?!8

NoTICE - THE ASTERISKS (%1

DVORhK CODE COMMENTS

T1.5/l, S INIT 08S

T2.5/2. S 1N17 OBS

ULCC FIX

72. sfz. 5 fDi, 0/26HRs

T1 ,5/2, S /U1 ,0 TZ8HRS EXP LLCC

T3 0/3 O-/D0 .S/.Z!5HRS

EXP LLCC
EXP LLCC

FIIRCRfiFT FIXES

7~W~B OBS Mflx-SFC-IJND MAX-FLT-LVL-UND fICCRY
MSLP VEL/BRG/RNG DIR/VEL/SRC/RNG NhV/MET

3027 992 50 060 30 ;~~ ~~ W: ;: 1: S
994 55 020 40 s
99s 55 140 65 ;:: 44 130 35
995 65 040 35 64 040 ,?5

3058
: 12

4s 050 lZO 64 060 36 8 S
997 70 020 :;
998

130 77 020 37 4 5
45 230 15 ?6L3 S3 230 13

3065 996 230 45 12SI 45
3.355

1: 2
Z1O 59 130 70

2986
12 s

60 080 85 200 45 080 S0 10
2986 45 050 10 200 45 090 78 5 ~

994 70 130 60 220 7? 130 46 5 2
301? 996 360 42 300 80 13 ?

35 KTS
7::HR

0,
0.
e,
0

SITE

EYE EYE OR IEN-
SHflPE

EYE TEMP (C)
DIeMYTATION OUT. lN/ DP/SST

INDICATE FIXES UNREPRESENTATIVE /lND NOT USED FOR BEST TRACK PURPOSES

+14 +11

+24 +25 +.SS 25

+13 +13 + 8
+.S6 +28 +25
+26 +28 +24 31

+14 +17 +10

+ 9 +13
+24 +26 +22 30
+12 +14 + 9



EEEiiEl
BEST TROCK URRNING 24 HOUR FORECI+ST

IJIND D~;R~!;D

48 HOUR FORECaST 72 HOUR FORECflST

!’10/DFI/HR POSIT POSIT
ERRORS ERRORS ERRoRS

0927122 2Z.3 141.3 ‘&!D 0.9
POSIT U~:D D:T iJ~~D POSIT u;:D

e.e -0. 0,
DST U~ND

e.i? @,@
POSIT U;ND D:T U&D

69271SZ 23,2 141.1 :;
e.e 0.0

30 0.0 0,0 -e. 0, e.e
-e 0.0

=, 27,e ~4i,3 =:. -e,e.e
0.0

e9z8eez 23,8 140. s 35 24,5 141,4 4e, se. 1;: z;:! 142:: 7:: 1;;:
4:; 3:’?.; ~,g:: ~g: & X:.

‘9s32806z 24, 2 140,8 4e 2s,2 141, e 45, 61.
es2st2z 24.6 14e,7

s. 2s. e i4e,9 6e: i=:
4S 24,4 140, S se.

20. 31.1 i42. e 70. t61.
13. s. 2s. s 14e. s 6e.

40. 34. e 145.3 65: 373. 10:

Sm3sisz 25, e t4e,7
ze. 27.6 t4e. s 7e. 242.

45 24.8 14@,6 50. 1:: s. 2s.9 14e,6 6e,
35. 2::; 14~:~ 7:: 84e.

69:
a

esz9eez 25. s i4e. 6 45 Zs. s 14e.6
25. 27. S 14e.6 70. 385.

45, 0. Z7.6 14e,8 3e,
25. -e. g:

e929e6z 26.0 140.7 4e Z6. I 140,7 4s. . 6. 5. 22.3 140,9 30, 1;?:
‘e. 2:. : 14*:g 2:. 4::: -30. 0.0 e.o e, -e.

09.2912z Z6,5 14e.8 4e 26.5 14e.6 45. 11.
e.

-z : e:e e,e e:
e.e

5. 28.4 i4i. e 30, 197.
e.e e, -0. ::

e92918z a7. e 141, e 3s 27. e 140,7 40. 16.
-e. e. e.e e.e

5. 29,0 141,0 3e, 336. -15.
e. -e,

6830e0Z 27.6 141,6 3e 27,3 141,5 30.
e.o

19.
e.e ~. -0. ::

0. 3::: 14::: 2:; 3f84: -35.
e.e e.e

;: ::: ::
e93S+06Z 29.5 142, S 30 27,9 142.5 30. 39.

9.0 e,e -e, 0.0

993012Z 29.6 144. S 35 28.9 143. e 3e, 29.
e. e.e e.e ~;

-; ; e,e
-e. e. e.e

e.e e. -0. e.
~;~ e. -e. e.

~g~y~g; 31.1 i47. e 4s 3e.4 145.5 3e.
e.e e.e -e.

8:: -15, e,e e.e e. ~g: e.
e.e e. -0. :.

32. S 149. S 55 32. S 149. S so. -5. e.o e.e e.
e.e ;; -e, ::

;::
e.e ::: :, -e.

ieele6z 33,9 IS2.8 S5 34.2 152.7 Se.
e.

i9. -5.
e.e -e. e.

e,e e.e g;
e.e

e.e ~: -e. e. e.e
e.e -e. e;

zeez~zz 35.1 i56. e se 35. e tss. s 4s 25. -5. e.e e.e
-e. e. e.e

-e. e.
e.e g;

e.e e.e -e. e.
-e. e.

.3.0 e.o -e. e.

fILL F0RECeSTS4
URNG ;$;:R #l&#R ~~~:R

AVC FOREOIIST POSIT ERROR 3e,
QVG RIGHT RNGLE ERROR 1:: 37. S5 146.
6vG INTENSITY MIWNITUDE ERROR 1s. 34. 13.
fiVG INTENSITY 81fiS 3. 2:, 1:.
NUM8ER OF FORECRSTS 1;” 9

DISTfiNCE TRaVELED 8Y TROPICfiL CYCLONE IS i2ei. NH

iWERFIGE SPEED OF TROPILWL CVCLONE 1S 13, KNOTS

TROPIChL STORM NINfi
FIX POSITIONS FOR CYCLONE NO. 18

Si!TELLITE FIXES

FIX
NO.

1

:
4
5

*5
28

13
11
12
13
14
15
16
17
1s

;:

::
23
24
25
.?6
27
28
29
3e
31
32
::

FIX
No.

:

FIX
No.

* k

py FIx
POS1TION

~;y FIX
POS1TION

282249 27, St+ 14i SE
3ez34 I 32,6t+ 149.8E

fiCCRY

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 4
PCN 3
PCN 3
PCN 3
PCN s
PCN 5
PCM 6
PCN 3
PCN 5
PCN 3
PCN s
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN S
PCN 5
PCN 6
PCN 6
PCN 5
PCN 6
PCN 5
PCN 4
PCN 6

FLT
LVL

lseeFr
7e0m8

DVORfIK CODE CORMENTS

T1.O/l. e INIT 08S

T1. S/1.5 1?417 OBS

EXP LLCC TO NU

ULCC FIX
ULCC F: X

T2 e/2. 9 zD1 9/22HRS
ExP LLCC
EXP LLCC
ExP LLCC

71. 5/2. e /Ue S/24HRS EXP LLCC
‘71. s/1.5 XNIT OBS

EXP LLCC
rz, O/2. e lNIT 08s

EXP LLCC
ExP LLCC

Ti e/1. 5 /ue, 5fz4HRs
EXP LLCC

m. e/2. e-jse. e/24wis

T2 5/8. S-/Di S/24t4RS

T3. 5/3. S-/D1 S/24HRS

n lRCRhFT FIXES

7eem8 OBS fInx-sFc-uND IWX-FLT-LVL-UND *ccRv
HCT MSLP VEL/BRG/RNG DIR/VEL/SRC/RNG NIW/MET

994
2982

2s 33e 4e e3e 38 33e 4e s is
7s 23e i2e 3se 2s 32e se 8 7

R4DIiR FIXES

~;~E FIX EVE EVE R&DOB-CODE
POSITION RRDFIR eCCRV SH*PE DII+H twufiR TDDFF

2812ee 24.6N i41. eE e
3e 1926 32. lN 147.2E

see2a RJIW
ficFT

NOTICE - THE (ISTER15KS (X) lNDICfiTC FIXES UNREPRESENTATIVE fiND

3S KTS
7~~XR

e.
e.
e.
e

SITE

PGTU
PGTU
PGTu
PGTU
PGTU
PCTU
PCTU
PCTU
PGTU
PGTu
PGTU
PGTU
PGW
RPMX
PGTu
PGTU
PGTU
PGTU
PGTu
PGTu
PC-W
PGTu
PCTU
PGTU
PGTU
PGTU
PGTU
PGTu
PGTU
PGTU
PGTu
PGTU
PGTU
PGTU

EVE EVE ORIEN-
SHRPE DIWWT6TION

CIRCULflR le

IYS TEXP (C)
OUT. 1N8 DP/SST

+2s +2s +24 ae
+ 7 +11

WSN
No.

:

R4DhR
COMtlENTS

SITE
POSITION WIO NO.

Ullo 479s1

NOT USED FOR 8EST TR#!CK PuRPOSES

●
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EEEl
~~~~f3~~R

1f7e706z
i6@71zz
1@63718Z
leewoz
1 e0806Z
Ieeslzz
1@0818Z
1009002
1G39906Z
iee912z
1W3918Z

BE8T TRfiCK UARNING

POSIT
ERRORS

WIND POSIT
18.1 1S2.3 25 18,5 152,4
19.1 1s2,1 :: ~:.: &:g % ‘:s’ ‘jND:;;
.2%.4 1s2,2
21.9 1S2,7 35 ?0:4 151.6 ;: l~~;
23,8 153.7

0. ,?3.
4s 24,0 1s3,3

2S.4 154,6
-S, 32,

50 2s. s 155..3 50. 32, e. 3s.
26,5 1SS.5 S5 26,6 155.6
27,8 156,6

S6. 8.
60 27.6 1S6.4 S0,

-5. 31,
16. -1:: 32,

29.4 158,1 7@ 29.1 157.7 70. 2s e,
3@.9 160.3 65 3e.7 1S9,8 65. 28. e. 0.
32.4 162.8 6S 32.2 162.8 65. 12. 0. 0,
33.9 165.5 6!3 33.9 16S.8 60. 15. e. e,

hLL
URNG

eVG FORECCIST POSIT ERRoR 30.
fiVC RIGHT fiNGLE ERROR 15,
RVG lNTENSITY MnGNITUDE ERROR
.cw2 INTENSITV BIW ;: :
NUMBER OF FOREC.9ST5

mm::srs
48-HR

:;; 6ze.
219.

14: 14.
-1;, -14.

4

DISTRNCE TROVELED BY TROPICAL CVCLONC IS 1236, NM

.WERAGE SPEED OF TROPICAL CVCLONE IS 19. KNOTS

FIX
NO.

*1

i:
14
*s

6
:7
%8
*9
* 10

11
12

::
x 1s
* 16
x 17
% ;:

* :!
22
23
24

* 22
27
?8
::

31
32
33
34
3s
36
37
38
39

:!
42

FIX
No.

i

r:
s
6
7

:

~;~E

051800
060000
060300
060600
i360900
061200
@61600
061800
@61950
0621@0
070002
070300
070601
070830
071242
071 see
6+71 800
072124
e7Z342
0?2342
e8e3ee
e8es4E
e8es42
@8@821
e8t222
e81 222
@816@0
081833
e82iee
e82321
t39030e
e9es36
e9e9ee
091200
09i6ee
C491638
e918e0
e9i820
e9is46
092301
1000eO
I e234e0

~~~E

e6ze27
e7e533
e70a2~
e72e46
e72359
e8e54e
98e817
e82132
‘s82312

F 1X
POS1TION

12,4N 1S1,2E
13, SN 1S2. SE
17.9N 1s4 .4E
18. lN 1S5. lE
18. SN lSS. eE
18.7N 155,1E
18.5N iss. eE
18.6N 154.8E
18.6M 1S5. eE
18.4N 154.8E
18.4N 152.9E
19. ON 151.6E
!8,9N 1S2.3E
i9. ON lS1.6E
19.9N 153.5E
ze. zti IS3.6E
2e.8M 1S4. lE
21 .9N 1S2.8E
24. SN 153.3E
24. ?N 1S3.8E
2S.6N 154.6E
?S.7N 154.8E
25.3N 154.8E
26. eN 155. lE
26.6N lSS.6E
2S.9N 154. SE
27.2N 1S6. lE
27.6N 156. SE
8S.4N 1S7.3E
29.2N 158. lE
29,8N 159.2E
3e. SN 16e,7E
31.4N 161.6E
32. 2N 16? ,7E
33, SN 164,8E
33. IN 16S. lE
34 ,eN 16S,7E
34.3N 166. eE
34 ,3N 166. eE
3S. SN 169. SE
3S.8N 169.3E
37.7ti 172,8E

FIX
POSITION

18.4N 1S2.2E
18.8N 152.2E
19,9N 152.6E
22, IN 1S2.2E
23.8N 1S4. OE
25,5N 154.7E
25.8N lS5. OE
29, eN iS7.6E
29.2N iS8. eE

ACCRV

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 4
PCN 3
PCN s
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 3
PCN 4
PCN 3
PCN 3
PCN 4
PCN 3
PC!! 4
PCN 6
PCN 5
PCN 6
Pcri 3
PCN 4
Pcri 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6

F LT
LVL

i50@FT
1 seeFT

7eemB
15eeFT
i seeFr

7een8
7eetsa
7eeM8
7een8

NOTICE - THE *STERISKS [1)

FIX

DVORAK CODE

re. effa. e

T1. e/1. e

TVPH00N~4~~~LE OVER 35 KTS
u::: 48-HR 7:THR

;7’: ; 620.
1:: 219.

14. 14,
e.
0.

-~. -1~, -i:. :.

TYPHOON DGDEN
POS1TIONS FOR CYCLONE NO. 19

SATELLITE FIXES

COMMENTS

lNIT 08s

lNIT 08S
ULCC FIX
ULCC FIX

T1 .S/1 .S /D1 .S/22HRS

TI. eft. e /se. e/24HRs ExP LLCC

T2 e/2. e /De S/??4HRS

72, S/2. S-/Di S/i?i HRS
T3.5/3. S
T3 5/3. 5 fD2, S/24HRS

ULCC 23 .@N 1SS .SE

lNIT 08S

73. 0/3. e-/D1 O/24HRS

T4 e/4 e-/De. S/24HRS

ULCC F 1X
T4 5/4 .5 /D1 5/24HRS

ULCC FIX

ULRC 34, ?N 167, iE

T4 e/4 0-/se .e/25HRS

hl RCRilFT FIXES

7@8N8 0SS WIX-SFC-UND IIAX-FLT-LVL-UND fiCCRV
HGT MSLP VELf2RG/RNG DIR/VEL/BRG/RNG NfW/MET

72 HOUR FORECfiST
ERRORS

POSIT U;:D -~5T U;:D
e.e e,e
e.e Q,@ :: -e. w.
O,e 0.0 -0. e.
e.e e.a ~: -e. e.
e.e e.e -e. e.
e.e e.o 0. -e. e.
O.cl o.e e. -e. 0.
e.e e.e e. ~~: O.
0.0 e.e 0.
e.e

e.
e.e e. -0. e,

e.0 e.e e. -e. o.
0.0 0,0 e. -e. 0.

81TE

PGTu
PGTu
PGTU
PGTw
PGTU
PGTU
PGTw
PGTU
PGTIJ
PGTIJ
pGTU
PGTU
PGTIA
PGTu
PGTU
PGTU
PGTIJ
PGTIA
PGTU
RDDN
PGTU
PCTU
RODN
PGTU
PGTIA
RODN
PGTU
PGTu
PGTIA
PGTIJ
PGTIJ
PGTLI
PGTu
PGTu
PGTu
KGUC
PCTW
RODN
KGWC
KGWC
PGTU
PGTu

EVE EYE OR lEN- EVE TEMP (C)
SHRPE

HSN
DI+lM/TATION OUT/ IN. DP/SS’7 ?40

999 15 340 ?e lse 16 e3e 7e
997

ie 3
4s i3e *4e 2ie 38 i3e 12s

+26 +26 +25 26 2

3e8e ieee
le 2s

18e 29 e8e S4
+F!9 +29 +2S 26 3

998
13 7

25 04e 12.S 340 3e 22e 82 4S 1S
+16 +16 + 9 3

993 4S leO 25 240 24 iSe 4S
+29 +29 +Se 27 S

1s s
2976

+29 +3e +23 28 5
:3 ::: ;: 22e S8 i3e 6e t2 15

29St 986
+12 +13 +13 6

13e si e4e 9e
294S 983

i: 1:
7e 2S6 3e 31e 76 2S0 28

+13 +13 +11 6

Z942 982 4e 28e 9e i7e 68 e6e 7e s s
+12 +1s +14 7

C IRCULfiR 4e +i3 +14 +14 7

I ND ICfITE FIXES UNREPRESENTfiTIVE fIND NOT USED FoR BEST TRfiCK PuRPOSES
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EiEl
BEST TRRCK WQRNING

POSIT WIND POSIT w;:D
18.4 1S1.3 20 0.0 0.0
18 7 1S1.6 25 e,O 0,0 0.
19 1 151.9 2S 0.0
19. s 1s?.1

0.0 0.
.25 0,0 0,0

19 4 15?.2 30 0.0 0.0 ::
19.6 152.3 30 0.0 ‘J. @
19.7 152,4 3s 19, s 1s2.2 3::
a@, l 152.4 45 19.9 1S2.3 4s
20,7 152,1 Ss 20.6 1s2.1 55.
21.4 151,7 60 21,4 151,7 SS.
E!Z.1 1S1.3 65 22,2 151.3 6S.
22.9 151,2 70 22,9 1S0,9 70.
Z39 151.2 80 23,7 150.8 S5.
24.8 1S1,3 80 24.7 150.7 90.
26.0 151.4 7’8 2S,9 151,2 80.
27.7 lS1. S 65 27,7 1S1.4 70.
29.5 151. S S5 29,6 1S1.2 65.
31.6 1S1.7 45 31. ? 1S1.3 60.
33.8 15Z;6 3S 34,0 152,2 3S.

aLL FORECWTS
URNG ~;;i? $&R ~~;:R

AVG FOREC(iST POSIT ERROR 1s
fiVG RIGHT fiNGLE ERROR 12. 23. 120. 113.
RVC INTENSITY MAGNITUDE ERROR s. 19. 20. 4e
AVG INTENSITY B1$IS 1:. Z;. 4;.
NLNIBER OF FORECASTS 1:’

TYPHOONS WILE OVER 3~2~;;
u~gG 24-HR #~~HR

113. 498.
12. 23. 120. 113.

s. 19. 20. 4e
1:. 2:. q .

1:’

DISTeNCE TRWELED BY TROPICIIL CYCLONE 1S 9?2. tin

hVERflGE SPEED OF TRoPIc.41. CYCLONE 1S 9. KNDTS

TYPHOON PHYLLIS
FIX POSITIONS FOR CYCLONE NO. 20

SW7ELL1TE FIXES

FIX
NO.

i
t:

s
*T
*

8

1:
11
12
13
14

;:
17
1s

::
21
22
23
24
2s
26

:;
29
3e
31
32
33
34

x ::
* 37

DvORJ4K CODE SITE
FIX

POSITION 6CCIW

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
g:[ ~

PCN 6
PCN 6
PCM 6
PCN 4
PCN 4
PCN s
PCN 3
PCN 4
PCN 6
PCN 3
PCN 4
PCN 4
PCN 3
PCN 3
PCN 3
PcN 4
PCN 4
PCN 4
PCN 4
Pcti 2
PCN 4
PCN 3
PCN 4
PCN 6
PCN 6
PCN 6
PC?4 4
PCN 6
PCN S
PCN 6

FLT
LVL

COMNENTS

lNIT 0B9
INIT 08S
ULCC FIX
INIT OBS
ULCC 20. 7N 1S2. 3E

PGTU
PGTU
PGTIJ
PGTIJ
PGTu
PGTU
PGTIJ
PGTU
.GTu
PGTu
PGTU
PGTU
PGTL!
PGTU
PGTU
PGTU
PGTU
PGTk4
PGTU
PCTU
PGTU
PGTU
PGTU
PGTLI
PGT!J
PGTLI
PGTU
PGTU
PGTIJ
PGTLI
PGTLI
PGTLI
PGTU
PGTU
RODN
ROZIN
PGTU

Te. e/e. e
Te, s/e.s

Ti. S/1. S

‘r2. e/2. e

T2. S/.? .S ~D1 ,9/2SHRS

lNIT oBS
ULCC F1 X

’73. 5/3. S /D1 5/26HRS

T4 0/4.0 /Di 5/24HRS

TS .0/5.0 /D1 5/24HRS

T3 .S/4 .9-A10 S/24HRS

ULCC FIX
EXP LLCC
ULCC FIX
lNIT oBS72, e/2, e

AIRCR6FT FIXES

7fiW~B ~~m~ MfIX-SFC-UND W*x-FLT-LvL-UND RCCRV
VEL/2RG/RNG DIR/VEL/BRG/RNG NCO//!iE1

EVE EYE OR lEN- EVE TEllP (C) Mstl

SHePE DIAM/ThT1ON OUTf IN/ DP/SST NOFIX
POSITION

CIRCULfiR ;$ +3e +3e 2s
CIRCULAR +11 +17 +19 :

CIRCULhR 1S +17 +1S +12 2

CIRCULeR 15 +16 +24 +le 3
cIRCULfIR +14 +27 +le 3
CIRCULRR ;: +1s +24 +12 4

CIRCULfiR 3e +16 +24 4
+17 +23 +le s
+18 +22 + 7 s
+26 +26 +18 25 6

989
S2S
9s3
97s
974

988

997
999

se 24e
6S 270
9s 12e

33e
16e
24e
26e
320
26e
14e
1s0
26@
a6e

se 24e
6e e3e
S7 i se
91 22e
74 23e
S5 lie
5s eso
6s e4e
se 130
43 ise

1: ?
12 1
le s

1: E
le 5
IS le
1s 1s

84

110401 2e. ON i52.4E
A

lsOeFT
112e42 21.7N 151.6E 7eeNs 29S6

3 ;~~~~~ 22. lN ls1.3E 70eNn 29s3
4 23.3N lS1.2E 7eerin 292e
~ ;~;;$; 23. Sti 151. lE 70eMB 2927

2S. lN ls1.3E 7eem B 29se
7 1223e4 2S.2N 151.2E 7@er12 2973
B 13e64S 28. @N 151 .SE 7eemB 3es6

13e831 28.5N lS1.4E 70eMB 3e85
1: 132327 33 .7N 152. 4E lseerr

7e iie
6s e5e
6s 2ee

3s ise

1 ND I CnTE FIXES UNREPRESENTATIVE fiND NOT USED FOR BEST TIWCK PURPOSES.NOTICE - THE ASTERISKS (*)



BEST TReCK IJARNING 24 HOUR FORECfiST 4S HOUR FoRECAST 72 HOUR F0REC+7ST

IWW<9R
ERRORS ERRORS ERRORS ERRORS

POS1 T L!l ND
9.3 140,1

Pos 11 U~ND DST U~ND POSIT W~:D DST W~MD
20 e.a

POSIT U$ND _~5T &l&iD

0,0

POSIT U~ND D:T IJ$ND

0.0 0.0 0.0 0.0 0.0 0.0

Ieleeez 9,8 141.0 Z@ e.e 0.0 0. -e. 0. 0.0 ::: :: ::. :: 0.0 0.0 0. -0. 0. 0,0

1010062 10.4 141.8 := 0.0 0,0 e. -@. 0.

e..? 0. -e. e:

0.0 0.0 O.e 0. -e. e. e.e

l@l.312z 11.0 142,4 e.o e.e 0.

e.e 0. -0. e.

-0. 0. 0,0 9.0 0. -0: e. e.e o.e e. -e. e. e,e e.e e. -e. e.

leiei Bz il. B 143.0 25 0.0 e,e -0. e.
30 1?.7 143.2 3::

e.o e.e -e.
5:: & i:;? 14?::

e.e

leiiwz 12.7 143. ? 0. 16.3 143.0 68.
e.o 0. -0. e.

s!; 26?: 5:: e.e

10iie6z 12.6 143.2 35 i3. B 143.1 3s 1:: 0. 17.8 142. e

e.e e. lg. e.
S5. 129. 0.e -e. e. e.e e.e e. e.

101112z 14.2 143.2 3e 14.7 142.8 4e. 38. 10. 18.9 141.0 60. 186. 4e. e.e e.e e, -e. 0. e.o g:g e, -0: e.

ieiiisz 14.8 143.2 25 16.2 142.0 40, ieg. 15. 23.9 142.1 45, 326. 30, e.o e.e e. -0. e. e.e e,

iei20ez

-e. ~.

1S,2 143,3 25 15.2 143.2 30. S. l;:: 143.2 3!5: 154. 2s 0.0 0.0 e. -0. 0. e.o

20 16.2 143.5 3e. e:

e.e e, -0.

ie1206z 16. ? 143.5 le. O.e -e. 0. e.e o.e e. -0. 0. e.e

i0ia12z 17,3 143.8 ;: ;7’:; ;j.+:: ~:. 8. 10. e.e 0.0 0. -e. 0. ‘e. @ 0.0 43:
0.0 :. -e. e:

-0. :: 0.e e.e -e. e.

101218Z 18.8 144.1 13, 15. e.e e.a 0. -e. 0. e.e e.o -0. e.o

i0i3eez ze. e 144.6 10 ze. e 144.5 2e: 6.

e.e g: -0. e.

w e.e o.e 0. -e. Q. e.o 0.e e. -e. e. e.e m.e . -e. e.

~RN~LL F~~~&TS
48-HR 72;HR

TYPH00N~4~fi;LE4~~~~ 3S KTS
UR~G 7::HR

nvG FORECeST POSIT ERROR 21. 173. 2e7. e. cl.

iaVG RIGHT W4GLE ERROR 18. 87. 179. e. e. e. 0. 0.

WJG INTENSITY M4GN1TUDE ERROR 8. 31. 5e. e. e. e. e. 0,

63VG INTENSITY BIAS E, 3:. s: e. e. e. e. e.

NUt18ER OF FORE C6STS 9 0 0 eOO

DIS’TflNCE TRAVELED BV TROPICAL C’fCLONE IS
73S NM

iwERf.IGE 3pEED OF TROPIC13L CVCLONE Is 9, KNOTS

e9i8ae
e92e28
iee4ee
iee6ee
iee9e8
iei2ee
1013e2
1016ee
iei8ee
1eeee7
iezisz
itee22
iie4ee
iie6s2
1 le847
1i12ee
1113e3
iii8ee
112128
1.2eeee
sze4ee
I .ses4e
1.2e825
i21ea7
121843
122342

;;;E

i lee46
11 e536
lle829
112327
22es31
18e824

FIX
POSITION ficCRV

9.7N
le.5N
te. eN
10.4N
le.8N
11. SN
11. eN
11,3N
11. SN
i2. eN
12. lN
12.7N
13. 3N
13.8N
14.3N
14.6N
14.6N
16.8N
14.8N
lS.2N
16. eN
16. lN
16.7N
17.1!4
17.. SN
20. et+

140. iE
14e.7E
142.2E
142. eE
141.3E
141.8E
142.8E
i43. iE
::::~:

143.2!Z
143, zE
143.8E
i43. eE
142. SE
142.7E
142.6E
141.8E
i43. eE
143.4E
143.6E
143.8E
143.7E
143,8E
143.6E
144.6E

FIX
POSITION

12. SN 143.3E
13.6!I 143. iE
14. lH 143. lE
lS.2N 143.3E
16.8N 143.6E
16.8ti 143.6E

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PcN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 3
g:: :

PCN 5
PCN 6
PCN 6
PCN S
PCN 6
PCN 5
PCN 3
PCN 4
PCN 3
PCN 4
PCN s
PCN 6
PCN 4

FLT
LVL

lseeFT
iseeFT
lseeFT
lseeFT
15eeFT
lseeFT

DvORfiK CODE

TROPICflL STORH ROY
FIX POSITIONS FOR CYCLONE NO

11. s/1,5

T1.5/i.5

S/) TELL I TE F 1XE8

7a. S/i? .S /D1 .e/27HRS

Ti. efi .s /we. s/2614R8

‘S2 . 0/2 .S /Ue.5/24HRS

21

COMISENT8

ULCC FIX
uLCC FIX
lNIT 08S

ULCC FIX

INIT OBS
ULCC FIX

ExP LLCC

EXP LLCC

SITE

PGTU
PGTU
PGTU
PGTU
PG7U
PGTU
PGTU
PGTU
PGTU
PGTU
PGTU
PCTU
PGTU
PGTU
PGTU
PGTU
PGTU
PGTU
P(ITU
PGTU
PGTU
PGTU
PGTU
PCTU
PG7U
PGTU

hIRCR/lFT FIXES

7eenB 088 twx-sFc-uND flnx-FLT-LvL-uND ficCRV EYE EYE OR lEN- EVE ‘TEMP (C) MSN

HGT M8LP VEL/BRG/RNG DIR< VEL/8RGtRF+G NW/MET SUhPE DIIW1/TIITION OUT/ IN/ DP/SST NO.

wee 30 i4e 2e 23e 29 i4e 2e 5 ie
969 4e tte 23 e8e 44 eae 37 9 e
998 2s 24e 3e 36e 22 24e 41 8 3

leee 3e 14e 2e 26e 4e ~4e 2e 4 2
996 ze i6e 4e 24e 28 16e 65 ~ ~
998 te 8ee 3e 23e 23 2.s8 s3

+3e +31 +21 88
+86 +27 +86 :
+26 +27 +26 2
+31 +31 +28 27 3
+2S +87 +.?5 4
+87 +87 +27 4

NoT IcE - ‘THE wS’TERISKS <* > lNDICfiTE FIXES UNREPRE8EtWhTIVE #4D NOT USED FOR BEST TR*CK PURPOSEs
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BEsr 7RIICK UC+RNING 24 HOuR F0REc~7
~~;;W~R

4s HOUR FOREC6ST
PosIT POSIT

7e vow F0Rcc6~T

11. S 116.2 ‘i;D V.O
U&iD #R~!& ERRoR5 ERRORSPOSIT

0.0 U;~D $7 W!D PoSIT u&!D Dn!D1%111 ZZ 11,4 114.6 0.0 0.0
U;:D DST U~D POSIT

25 9.0 e.e e.e
ieiiisz 11.9 113.0 30 Iz. e LIZ:; 3~1

-0. e. e.e 0.0 -e. e.e
-0. e.e e.e

3;: ;:101 20ez 3:; e.e e.
12.1 111.6 e. i~:g ;e~:; -e. 0. e.e e.e 0 -e. e,

3s le.’? 111.5 ::: 47.
ieiae6z 12. s iie, i

e,e e.e -e.
4e 12. s ile. i ::

-e. e.e e.e .$ -0, ::
e.e 0.0 e. -0. e.

::ieiz12z 12. s ie8.6 3e 12.3 ies, s
e.e

i:: e.
e.e -e. 0.0 e.e 0

;;
e.e e.e e, -e.

-e. e

iei.aez 13. e 1e7. s 25 1.2,9 ie;:~ .2::
e.e e.e -e. e.

e.e e,e e.

1ei3eez
e.e ::

-e. g:
13. 0. e.e e,

13.6 106. S ze e.e
e.e e.e -e. e.

-e. e.e e.e 0,
e, -e, e. e.e

e.e e.e -e.
-e.

e.e e, -e. e. e.e e.e :: -e.
e.e e,e

t; o.e
-e. e

e.e ;: -e. e.

W& yyfi:=&R TVPH00N~4~~;LE OVER 3S KTS
nVG FORECOST POS I ‘T ERROR 13. 47.

72;;R URt#i
f)VC RIGHT /INCLE ERROR

4~THR 7~TXR
e. e.

evG INTENSITY Ma~N~~~EJ~ ~R~~~ z~ ;
;:

e.
::

e:
OVC INTENSITV SIAS e. e,

e.
::

e.

NUMBER OF FORE CRSTS
e, ~. e. e.

e.
e, 2.,

e.
s e e e

e. :.
e

DISTeNCE TRWELED BY TROPICRL CYCLONE IS
e

576. MI!

AVEReCE SPEED OF TRoPIC(4L CYCLONE 1S 14. KNOTS

TROPICFIL STORM SUSC!N
FIX POSITIONS FOR cvcLONE NO, z?

FIX ~$~E
NO

FIx
POSITION F3CCRY

PCN 4
PCN S
PCN 6
PCN S
::: :

PCN S
PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN s
PCN 5
Pcw 5

NOTICE - THE W. TERISKS (x1

DVORAK CODE

T1. s/1. s

-rl. e/t. e
72. 5/1. S+/Se. e/2.SHRS

T1.5/l, S

S* TELLITE FIXES

T2. 5/2.5 /D1 .5/22HRS

T3 e/3 . 0-,D1 .5,24HRS

?2 e.~ .43-/De .5,24NRS

COMMENTS

lNIT 02S

lNT1 08s L!LCC FIX

lNIT 0SS

SITE

INDIcfiTE FIXES UNREPRESENTATIVE nND NOT USED FOR BEST TRIICK PURPOSES,

192



ll~l;<;R

tei?eez
101706Z
1017122
10171SZ
1oi8@0z

EiEEl
BEST TRACK kIARNING

ERRORS
24 HOUR FORECRST 4S HOUR FORECFIST

ERRORS
72 HOUR FORECFIST

ERRORS ERRORS

POSIT LIIND POSIT W:D $T U;WI POSIT U&+D D:T U;~D POSIT U~~D DST U;:D POSIT u;~D DST U&4D

7.s 1563.2 .s5! em O,@ e.e e.e e.e o.e
-e: g:

0.0 0.0 -e .

8.2 149.4 2e 0.0 0.0 e.e 0. -e. e. 0.0
25 8.7 148.5 22:

e.e e.e 0. -0. 0. 0.0 e.e -e. 0.

8.7 148.6
1$: 0.

e.L3 e,e e. -e. e. e.e o.e e. -0, e. o.e O.e :: -e. e.

9,3 147,7 25 9.1 147.5 ?5 e.e 0,0
9.8 146,9 25

0. 0,0 0.0 0. -0. 0. e.e; 0. -e. e.
;: ::: ::

0.0
9,5 146.6 25. Zs. :; e.e e.e e.e o.e g: -e. e. e.e 0.0 e.

10.3 146.2 2e *e. a 146.3 20. 6. e.e O,e -e. 0.0 0,0
-e. e.

-0. e. 0.0 e.e e. -e. e.

.9LL FORE CfiSTS TWH00N~4~~;LE4~~$ 35 KTS
URNG 24;HR 48-.HR 72-HR uR;: 7~~HR

6VG FORECF!ST POSIT ERROR 13. e. e. 0.
fivG RIGHT GNGLE ERROR 1:: e: e. e. e. e, 0. e.

fiVG INTENSITY M.9GNITUDE ERROR 0, e. e. e. e. 0. e.

C+VG INTENSITV BIflS e. e. g. e. 0, e, e. 0,

NUN8ER OF FORECASTS 40 e e e e e

DISTANCE TRI%VELED BY TROPICAL CYCLONE 1S i?87 MS!

AVERF)GE SPEED OF TROPICAL CYCLONE 1S 10. KNOTS

TROPXCfiL DEPRESSION TD23U
FIX POS1TIOSS FOR CYCLONE NO. 23

5fiTELL1TE FIxES

FIx
POS1TION IICCRY

i4i8ee
i 14.2@23
3 1s2ee2
4 169399
5 1616ee
6 i618ee

*7 t6zieo
: 17e821

* 17t20e
* :: 171243

171S22

filRCRflFT FIXES

FIx ~;~E
NO

1 i7e60e

FIX FLT
POS1TION LVL

8.7N 148.5E lseeFT

7;W~B 08S MhX-SFC-UND NF!X-FLT-LVL-UND *CCRY EVE EwE OR IEN- EVE TEHP [C) USN

NSLP VEL/8RG/RNG DIR/VELf18RGfRNG NIW/NET SHhPE DI$IIvT(+TION OUT/ lN/ DP#SST NO.

998 2s i7e 3e 23e 28 t7e 3e i 5 +27 +27 +2e 25 1

DVORfIK CODE CO1’lMENTS SITE

T1 .5/1.5 lNIT 0SS PGTW
PCTU

Te, s/e. s lNIT 0SS EXP LLCC PCTU

T1 ,5/1.5 INIT oBS PGTLI

ri. efa. e lNIT OBS PGTU
PGTW
PGTu

ULCC FIX
PGTu

ULCC FIX
PGTU
PGTLI

TI. e/i. e-zse. e/2s14Rs ULCC FIX PGTU

NOTICE - THE A8TERISK5 1 X ) INDICATE FIXES UNREPRESENTATIVE fiND NOT USED FOR BEST TReCK PuRPOSES
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OEST TRFICK IWRNING

POSIT
8.7 1s0,1
9.7 149,6

10. s 149.1
11.9 148. s
13.1 147.9
14.3 147,4
15,5 146.7
16.7 146,1
17,8 14S.6
19.0 145,0
20.3 144.3
21.6 143.9
22.7 143.7
23,7 143.7
24.9 144,1
26,1 14s.2
27,3 146.9
28,6 i49.0
30,1 151.1
31.7 153,2
33,4 15s.7
34.6 158,5
35,3 162,0
35.5 165,6

WIND POSIT L&4D
20 0,0 @.@
25 0,9 0.0
30 e.eso ~1, e ~4,,z =::0,0

35 13.0 147,9 j3;
4@ 14,1 14?,1
4s 15.4 146,155 ~6,7 ~45,g $:

65 17.8 14S.7 $::
7S 19.0 145,4
90 20.3 144, S 80.

100 21.8 144.0 100.
110 22.9 143.6 95.
11S 23,6 143.7 95.
120 24,8 144.0 i2e.
120 26.0 145,1 115,
120 27.2 146.7 110.
115 28.6 149.0 i@O,
110 30.2 151.2 95,
100 31. S 153,0 ii%,

90 33.2 155.2 100,
80 34.8 157, !3 90.
75 35.9 161,1 75.
70 35.5 165,5 75.

ALL F~~Wfi~3T8
URNG 4S-HR 7’7;IR

WC FoREcRsr pOSIT ERROR 19. 114, 286.
AVG RIQHT ANGLE ERROR 18, 86. 1;; ; 3::.
IWG INTENSITY MaGNIWDE ERROR 22,
fiVG INTENSITY B1fIS -<: -:; -;:. -a; :
MUMBER OF FORECASTS 21

DIST/lNCE TRfiVELED BY TROPIC6L CVCLONE IS 2362. NM

f+VERROE SPEED OF TROPICOL CVCLONE IS 17, KNOTS

TyPHOON THflD
FIX POS1TIONS FOR CYCLONE NO. ?4

FIX ~;~E
No.

FIX
POS1TION

FIX
NO

i

:
5
6
7
B

1:
11
12
13
14

8.G3N lSO.4E
9.@N 149.7E
8.7N 150. ?E
9.2N 149,7!S
9,6N 149,5E

10. SN 14S. SE
10.5N 147.5E
10.5N 147,2E
1i,9N 147.5E
11, SN 146, SE
13,3N 14S.6E
13.8N 147,0E
13,8N i46,8E
lS. lN 146,4E
16.2N 146.4E
16.4N 146.2E
16,7N 14S.6E
16.8N 146.2E
17.2N 145,9E
17.8N 145,9E
lS.5N 145.5E
18.9N 14S,4E
19,1N 145. lE
20. lN 144,5E
ZO.3H 143,7E
Z0,9N 144. L3E
21,1N 144.9E
C!1,6N 143.9E
21,6N 143,8E
2Z.2N 143.7E
22, Sti 143.6E
2Z. BN 143. ?E
.23,1N 143,5E
i13.4N i43, SE
23,6N 143,8E
?3.7N i43,7E
24.3N 144. OE
24.9N 144, .3E
?5. lN 144,4E
25.6N 1.44,6E
2S.6N 145, eE
26. ON 145,3E
26.6N 145.7E
27.2N 146.7E
27.3N 147. OE
27,4N 1-17.2E
27,8N 147,8E
2S. lN 148,1E
&!8.6N 149.2E
2B,8N 149. lE
Z9.4N 150. SE
30.3N 151.3E
3?. ON 153.6E
31,9N 153. OE
32.6N 1S3. lE
33.4N 1S4, SE
34 ,8N 160,9E
35,2N lSi, BE
35.5N 164 ,3E
3S,5N 165.3E

~;~E FIx
pOSITION

FlccRv

PCN 5
PCN 6
PCN 6
PCM 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
Pcw 5
PCN 6
PCN 6
PCN 4
PCN 6
PCN 4
PCN 4
PCN 3
PCN 3
PCN 4
Pcri 3
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 2
PCN z
PCN z
PCN 1
PCN 2
PCN Z
PCN 2
PCN 2
PCN 4
PCN 2
PC)+ 1
PCN 2
PCN 2
PCN 1
PCN 2
PCN ?
PCN 2
PCN 2
PCH 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 4
PCN 1
PCN 6
PCN 6
PCN 6
PCN 5
PCN 3
PCN 6
PCN 6
.PP: :

PCN 5

SflTELLITE FIXES

DVORRK CODE COUllENTS

T1, o/i.0 lNIT OBS ULCC FIX

ULCC F 1X
ULCC F 1X
ULCC FIX

T2. 0/2 @ /D1 .w24HRS ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX

T?7 0/2 .0 /D1 0/2SHR5

’73 .0/3 0 /01 0f24HRs

73. 5/3. s /Di S/e4HRs

T5 8/5 ,0 /D2 .t3/24HRS

TS S/S .s-/D2 .O/24HRS

EYE VI(4 30Nli

T6 .5/6, 5-/D1. 5/24HRs

T6 0/6 O-/DO. S/24HRS EVE FIx

T4. 5/s. 5 /ui . S/24HRS

T4.5z6,’d /W1 ,5/24HRS
T3, S/3, S

T3. 5/4 ,s Wl e/24HRs

EvE FIX
ULCC FIX

ULCC FIX

lNIT OBS

Exp LLCC
ExP LLCC

fiIRCRRFT FIXES

FLT 7figy6 ~g~~ Mfix-SFc-UND
LVL

MfIX-FLT-LVL-IJND ACCRY
vEL/BRG/RNG DIR/VEL/BRGtRNC NAV/MET

1907?!8 13.6N 147,9E lSG3t3FT 990 45 120 72 310
192305 16.4N 146, ?E

39 .s10 70 i: z

wei54
i500FT 981 60 320 10 1s0 59 09: le

17,0N 14S,9E
290543

70011B 2917 978 7s 310 10
17,7N 145.8E 7@0MB 2S79

Is@ 57
70 020 10

●= ~7e ;; Ig i

2G30800
17@

lS.2N 145.5E 7e’GMS 2866
.202039 20. 8N 144, 2E

90 020 1s
70WlB 2718 957 100 110

lee 46 010 37 3 :

292313 21.6N 14*. OE
15 190 79 0?0 64 1S 1

700MB 2662 W&
210743 22,9N 143,9E

100 229
70011B 2535

10 210 75 360

21102s
90 169 20 210

23.3N 143.6E
90 iie ~~ ~ ;!

700M8 ~~j~
212052 25, SN 144.5E

OBO 76 3S0
700MB

e1?33B ?6. ON 14S,1E
i&W 180 19 190

700Ms 2s52
95 13L3 36 1S 8

935
220S3S 27, 2N 146. 6E

lle lie
700M8 2526 92s

32e 99 240 30 e ~

eee806 27, 8N 147 .5E
110 lBO ;~ 2W 1(3? @8e

700MS 2S81 300 80 a6% ;;9.41 1: 1
222310 31.4N 15.?,8E 700NS 2895 979 120 i6e 36 280 8S 16e 36 le 1

SITE

PGTIJ
PGTIJ
PGTU
PGTu
PGTIJ
PGTu
PGTLI
PGTW
PGTU
PGTW
PGTw
PGTLI
PGTW
PGTu
PCTLI
PGTU
PGTw
PGTU
PGTw
PGTu
PGTLI
PGTw
PGT(J
PGTIJ
PGTu
PGTU
PGTld
PGTU
PGTu
PGTU
PGTIJ
pGTU
PGTW
PGTu
PGTIJ
PGTLJ
PGTU
PGTU
PGTU
PGTIJ
PGTU
PGIW
PGTLI
PGTW
pGTW
PGTLI
PGTLI
PGTIJ
PGTu
PGTu
PGTU
PGTu
PGTW
PCTU
RODN
PGTLI
PGIU
PG7W
PGTIJ
PGTW

EYE EvE OR IEN-
SHtiPE DIIW/Tt3T10N

CIRCULAR
CIRCULAR ~~
C1RCUL6R 2e

CIRCULIIR le
c 3fU2ULOR
CONCENTRIC 1; .2S
CONCENTRIC Ie 3e
ELLIPTIChL ~~ 1S e6e
C RCUL13R

1c kcul-lu? -
CXRCULhR ;;

EVE TEHP (C)
OUT/ Iti/ LIP(SST

+24 +2s *24
+24 +2s +2s
+11 +18 + 9
+ 6 +17 +12
+ 6 +1S +11
+16 +16 +1?
:;; :;: +1s

+16 +21
+13 +.3e +14
~;: ;>: +14

+1? +20
+19 +21 + 8

NOTICE - THE FISTERISKS (x) INDIC(iTE FIXES UNREPRESENT#ITIVE fiND NOT USED FOR BEST TReCK PURPOSES
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EiEEEl
BEST TR+3CK IJARNINc

POSIT
7,5 1s9,2
8.1 157.8
0.6 156,4
9,i 1s4.9
9,4 1s3,4
9,E 152,0

Le, l 15*.5
10.4 149,0
10,8 i4?,4
11.3 14s,8
11.8 144,0
12.3 142,2
12. * 140,4
L3.4 138, ?
14.1 t37,1
14.8 132. .5
15.3 134.0
is. ? 13.2.7
16.0 131. ?
16.5 130.9
i?.2 130.3
17,9 i29.8
18.8 12.9.4
19.7 1.29.3
20.6 129.5
21.4 130,1
.2Z. a 131. t
e2.9 13a.4
23.5 134,1
24. e 136.0
25.2 138.1
=6.5 140.3
28.3 143,0
30.2 146.6

LIIND POSIT U~ND
25 e.o 0,0
.s!5 0,0 0.0 0,
25 0,0~e 9,5 ~5L3:l

3::
35 9,4 153.9 30,
4e 9.? 15?.1 35.
50 10,2 150. ? 45.
60 10.7 149,0 55.
70 10,6 147,6 70.
75 11. ? 146,1 75,
SO 1?.0 144.1 75.
85 12,4 142,1 85.
95 12,8 141s.4 90,

110 13.4 .138,8 110.
lee 14,0 13?,3 1.25,
130 i5, e 135,6 130.
i4e 15.5 i34. e i4e.
150 16, ,? 13?,6 140.
155 16,3 131.6 155.
15e 16,7 130,8 155.
145 17.1 130,3 145,
14e 17.9 12S.8 140.
135 18.6 1Z9.3 135.
13S 19.6 129.1 135.
13e 20.6 129,3 135.
125 21.3 i3e.2 125.
lZe ZZ.3 131.2 120.
11S 23.2 132.4 115,
110 23.5 134.2 120.
110 24.2 136, Z? 115.
10S 25.1 132.0 105.

95 26,4 140.3 95.
se .2S. e 143.1 90,
7e 3e.3 347. e 75.

aLL F~;WWfi~3TS
!JRNG :;S!HR 72-HR

WG FORECfiST POSIT ERROR 14. 1::. ::~
WC RIGHT nNGLE ERROR
f+vG INTENSITY HFIGNITuDE ERROR

11, ie6
3. 21. 23:

I+VG lNT!ZNSITV o1fiS :2: -::. -;:.
NUMBER OF FORECFISTS 3? 27

DISTtiNCE TRWELED BV TROPICFIL CYCLONE IS 3125. NM

fIVERhGE SPEED OF TROPICnL

FIX
No.

FIX
POS1TION

3.9N 162, SE
4.iN 16 F2.4E
4.4N i62, i?E
4.9N 162?,4E
5.2N lG1.7E
7.4N 1S9. lE
7.7N 158.6E
8.1 N 158. lE
8.3N 157.6E
8.8N 156.0E
8,7N 155.7E
9.4N 154.6E
9.SN 153.7E
9.1 N 153.8E
9.5N 154.4E
9.ON 153.8E
9.6N 153. eE
5’,8N 152. eE
9.8N ls1.4E

10,1!4 151.2E
ie.2N 150,6E
le.5N 149.6E
10.7N i48,7E
10.4N 147.9E
le. sri 147, SE
11.4N 147, ZE
11,5N 145.9E
11.7N 145,3E
11.9N 145,0E
11.8N 145,1E
12. ON 144.’aE
12, ZN 142.7E
12.4N 141.8E
13. lN 14?. lE
12.3N 141.3E
12.4N 141. eE
l&!.8N 140,2E
13.1N 139.7E
13.7N 138,4E
13.6N 138. OE
14, eti 138. eE
14,3N 137.5E
14.3N 136.9E
i4,7N 136. lE
14.9N 135.6E
15. lN 135.3E
14.8N 13S,6E
15.2N 135. eE
15.2N 134.8E
15.2N 134.5E
15.5N 133.5E
is,5N 133.8E
1S,8N 133,3E
15.9N 132,6E
16,9H 132,2E
!6. eN 131,9E
16. ON 131.6E
16. ON 131.6E
16.2N 131.3E
16.4N 131,1E
16.8ri 13e.8E
16.7N 13e.8E
16.8N 13e.8E
16.7N 13e,8E
t7, BN 13e.7E
17.3N 13e.4E
17.4N 13e.5E
17.4N 13e,3E
17.6N 139. lE
18. ON 12.9.8E
18.4N 1.29.5E
18.6N 1.29,4E
18.8N 1.29.5E
18. SIN 129.4E

c;VCLONE 1S 16. KNOTS

$ICCRY

PCN 6
PCH 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 4
PCN 5
PCN 6
PCN 5
PCN 4
Pct4 4
PCN 3
PCN 4
PCN 3
PCN 3
PCN 5
PCN 4
PCN 3
PCN 3
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 3
PCN 3
PCN 2
PCN 2
PCN .2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN z
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 2
PCN i
PCN Z
PCN 1
PCN 2
PCN z
PCN 2
Pert 2
PCN 2
PCM 2
Pcri 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
p:; :

PCN 2
PCN z
PC- z
PCN 2

TVPHOONS WHILE OVER
lJmG 24-HR ~$~~HR

tez.
le. 68. ie6

13, 21.
:: -6, -;;

39 27

SUPER TVPHOON V& NESSA
FIX POSITIONS FOR CVCLONE NO. 25

S4TELLITE FIXES

DVORhK CODE COMMENTS

T1.e/t.e

T2 0/2 e /D1 e/24HRS

72. 5/2,5

r3. e/3. 0 /Di 0/24HRs

T4 e/4 ,0 /D1 .5/24HRS

T5 e/5 ,e /D2 .(3/24HRS

T4. e/4.0

15, 0/5 .e /D1 .eZ26HRS

1S .5/5 .5 /De 5/2i HRS

’76, 5/6 S /D1 5/22HRS

r7. ex7. o
T7, SI/7,0 /D1 ,S/24URS

INIT 08S
ULCC FIX

ULCC FIX
ULCC FIX
ULCC FIX

lNIT OBS

lNIT OBS

lNIT OBS

T7 0/7 .O-/D0 5/.24HRS

17 ,e/7 ,e-/se ,e/25HRs EVE DII? 9NM
EVE DIR 9NM

195

35 KTS
72-HR

24s
16S

23,
-:;.

SITE

PGTL!
PGTI,I
PGTU
PGTW
PGTu
PGTU
PGTu
PGTu
PGTld
PGTU
PGTu
PGTLl
PGTu
PCTU
PGTW
PGTw
PGTl,l
PGTw
PGTu
PGTL!
PGTu
PGTw
PGTLI
PGTu
PGTU
PGTLl
PCTU
RODN
PGTU
PGTw
PGTIJ
pGTU
PGTU
RPMK
PGTLI
PGTIA
PGTU
pGTIJ
PGTU
PGTU
pGTW
PGTu
Peru
PGTw
PGTLI
RODN
PGTL!
PGTW
PGTu
PGTw
RODN
PGTW
PGTW
PGTw
PGTW
PGTu
PGTw
PGTU
PCTL!
PGTw
RODN
PGTU
RODN
PGTIJ
PGTU
PGTU
RODN
POTW
PGTIJ
PGTw
PGTL!
PGTU
PGTIJ
PGTu



75

;;

z:
80
al
82
83
84
85
88
87

::
90
91

::
94

;2
97
98

1::
101
102
103
te4
I e5
1 e6
ie7
1e8
1e9
116
111
112
113
114

z7i6ee
2718@@
E!71940
271940
2?2051
Z723Z6
278326
28ei24
280124
280300
280643
Z80931
281e?3
2812ee
2814c35
2816ee
281800
281928
.28.? 100
282301
282302
z9eeet3
.290ie4
z9e3e0
29e63e
29@900
29e920
z9e95s
2918ee
291344
291664
.291800
291915
292009
292237
3e0044
30e618
300848
3e1800
301800

19,4N
19.7N
Z@. ON
20 .EW
20, eN
ze 6N
ZO 5N
ee.7N
20. 8N
2e. 9N
21. 4N
21 .9M
2Z 3N
Z2,4N
.?? SN
.?2 8N
?3. eN
23. eN
?3 4N
23. 3N
23. 4N
E!3. 4N
C!3.5N
23, 8N
24 ,2N
24,6P!
Z4,6N
24 ,8N
2S,1N
25, 5N
26, Sri
a6 ,7N
26. 8N
28 .9N
27 .5N
28. 3N
30 .Sri
31 .eN
32 .7N
34 .5N

129,4E
129,4E
1?9,3E
129 ,SE
129 .2E
129. SE
i29.6E
129,6E
i29.6E
129.8E
130.3E
i30.8E
131,0E
131,1E
i3i, sE
131,9E
132,4E
132.8E
133.2E
133,9E
133 9E
134,0E
134.5E
134.9E
136.3E
137. eE
i37. eE
137,5E
138,1E
139. OE
139,5E
140, ZE
140.7E
141.3E
142, SE
143.3E
147.4E
147.8E
1s1 .2E
154.5E

P~N 2
PCN 2
Pcw .?
PCN 2
Pcri 1
PCN 2
PCN 2
PCN 1
PCN 1
PCN 2
PCN 1
PCN 1
PCN 1
Pcti 2
PCN 1
PCN 2
PCN 2
PCN 1
PCN 2
PCN 6
PCN 1
PCN 2
PCN i
PCN 2
PCN 2
PCN 4
PCN 4
PCN 4
PCN 4
PCN 3
PCN 6
PCN 6
PCN 5
PCN 3
PCN 4
PCN 4
PCN 4
PCN 6
PCN 6
PCN 6

FL’T
LVL

lSOOFT
15eeFr

7eeM8
7een8
7eenB
7eeMB
7e0M8
70en8
7001’lB
7eeM2
7@eM8
7een8
70enB
7een8
700M8
7&3M8
700MB
700MB
700M5i
700MB
7eenB
7eenB
7een8
7eenB
700M8
7eenB
7W+IB

76 .S/7. e /UO. 5/24HRS

Ts. 5/6.5
75. 5-%. 5 /u%. 5/24HRs

IF(1T OBS
EYE D1fl 6Ntl

EYE DIA lBNtl
EYE D1fi lZNn

T5. e/S. O zU1 ,S/24HRS

T5. e/6. e /wI. 5/22HRs

T4 .5,5.5 /ul e/e4HRs

ULCC FIX

T4, e/5, e ,UI .O/a6HRS
ULCC FIX

ULCC FIX

13 ,5/4,5 /ul.0/24HR5

PGTu
PGTu
PGTW
RPMK
PGTU
PGTU
RODN
PGTLJ
RODN
PGTu
PCTW
PGTL!
PGTu
PGTIJ
PGTLJ
pGTW
PGTw
pGTLI
PGTIJ
RODN
PGTIJ
PGTu
PGTu
PGTu
PGTu
PGTw
PGTLJ
PGTU
PGTu
PGTLJ
PGTIJ
PGT!J
PGTw
PGTU
PGTU
PGTLJ
PGTU
PGTu
PGTw
PGTw

ULCC 31 .F!N 147.7E

ULCC 34. 7N 152, 3E

AIRCRAFT FIXES

FIx ~;~E
NO

FIX
POS1TION

700MB OBS
HGT MSLP

Nfix-sFc-uND NfiX-FL7-LVL-uND ficcRY
vEL/8RG/RNG DIR/vEL/BRG/RNG N.4v/MET

EYE EvE OR IEN-
SHRPE DI.WVTATION

EVE TEMP {C)
OUT/ IN/ DP/8ST

MSN
No.

1

:
3
4
4

:
s

;
9

1:
ie
11
11
13
14
14

:2
16
16
17
17
19

996
996

984
98s
983
967
934
916
B92

883
879
287
B9+

9e4
915
919
929

9.s3
936
94e
957
961

i %:%?
3 232054
4 232345
s 24e547
6 24e825
7 .342e33
8 85eSS6
9 gg::s:

;: z6ee49
12 86e841
13 :~?::i
14
15 262326
16 270830
;; a71106

::::;?

i: 881135
21 88.2e32
22 28Z334
23 29e91e
24 291156
25 29ze49
2s 29235e
27 3e1e54

9.6N
S.8!+

10.5N
10.6N
11.2N
11.7N
12.3N
13.3N
13.5N
15,4N
1S,5N
1S,8N
1S,9N
i6.6N
17,1N
18.3N
18,6N
20. 7N
21 ,8N
E2 3N
23, 3N
83. 5N
24. 6N
2S 2N
27, 2N
28, 3N
32. 3N

152.3E
151 .6E
148.2E
147,6E
146. OE
14S,1E
141.5E
138.8E
138.2E
134.2E
133.9E
132.2E
i31.8E
130,6E
130,4E
129 .6E
129. 3E
129.6E
130.7E
131, eE
133,2E
134. lE
137.2E
138. eE
141.3E
142,9E
1St3,2E

35
3s
Ss
Be
55
7s

1::
I 3e
i 3e
130
13e

120
06e
320
250
13e
060
:;$

e6e
3ee
e4e
e38

we
08e
200
I se
ese
i 3e
140
360
18e
e3e
2ee
lee
2e0
ea.a
28e
29e
19*
31e
010
230
ose
33e
22e
210
24e
3ee
260

,35 3se
ss 30e
60 i4e
6e 040
55 34e
75 e6e
74 e4e

iee 230
iie ile

81 31e
107 10e
115 e.2e
11s 13@
122 e20
IIO zze
1e9 82e
Iws 12e

98 240
7s 30e

105 12e
B@ 020

ile 270
IIi 15e

97 25e
1:: :::

92 22e

+85 +2S +22
+24 +25 +22
+18 +21 +10
+15 +21 +11
+13 +14 +11
+12 +14 +ie
+12 +14
+12 +25 + 6
+16 +2B + S
+13 +31
+14 +29
+13 +3e + 7
+16 +29 + 8
+16 +2e +16
+17 +12 +17
+16 +19 +18
+15 +18 +18
+12 +lB +18
+17 +2e +IS
+16 +19 +13
+13 +17 +14
+13 +1S +1s
+13 +16 +15
+1s +1s +1s
+14 +22
+14 +19
+14 +.22

CIRCULRR
CIRCULFIR
c IRCULOR
ELLIPTIcfiL
cl RcuLfiR
ElliptiCal
CIRCULhR
cl RcuL13R
Cl RCULeR
CIRCULfiR
C 1 RCUL!W
COticENTR1c
C0NCEN7RIC
CIRCULAR
CONCENTRIC
CIRCULfiR
C1RCUL6R
ClRCULAR
CIRCULGR
C lRCULfiR

090

36e

R

1?:
90
9e

240
300

%60
i5e

25e
210

1%

30
54

23
3e

CIRCULAR se

RhDRR F1XE8

EYE EVE ReD08-CODE
SH.4PE DIAM &SUfIR TDDFF COMHENTS

Hov i22e
HOvG Nu

CIRCULRR 30 EVE W08TLV OPN

FIX ~~~E FIX
NO POS1TION IWD13R SITE

POSITION Utlo ?40.
RCCRV

GOOD

GOOD
Ffil R
FAIR
Ffil R
F!al R
GOOD
GOOD
FAIR

24e2z6
24e23s
.?!403e6
24e4ee
24e6is
24 L3735
24e835
24!3935
24103S
241235
241335
24143S
241535

11
11
11
Ii
11
Ii
11
11
11
12
12
12
la

5N
3N
7N
5N
6N
SN
6N
7N
9N
i?N
IN
or+
IN

i46. lE
146.7E
145,7E
14S. BE
145.9E
145.2E
145.3E
145.3E
144.6E
143.9E
143.7E
143.5E
143,3E

L61ND
LhND
L61ND
LnND
Li4ND
LWiD
LRND
LAND
L*ND
LAND
L*ND
LaND
LilND

13, SN
13.6N
13, SN
13,5N
13.6N
13 .6N
13.6N
13.6N
13.6N
i3.6N
13 .SN
13 .6N
13.6N

144.9E
144.9E
144.8E
144,8E
144,9E
144,9E
144 .9E
144 .9E
144,9E
144,9E
144,9E
144, 9E
144 ,9E

91218
91212
9121.2
91Z18
91218
91.318
91218
91.21s
91218
91218
91218
91218

ELLIPTICAL 40
ELLIPTICfiL 35

NOTXCE - THE ASTERISKS (*I INDlCATE FIXES UNREPREsEN7firIVE nND NOT usED FOR nEsT TR,.3CK pURpOSES,
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EiEEl
BEST TRaCK tJ#IRNING

POSIT
11,1 116.0
11.6 116,2
12,0 116,3
1?.4 116.3
12,9 116,2
13.6 116.1
14 ..3 11s,7
14.2 11s,3
13,8 11S.6
14,2 11s,0
14.6 115.8
14,6 iiS, P.
14.6 114.7
14, S 114,6
1s.1 114,6
1S,1 114,6
1s,1 114,6
1s.3 iis. e
1s.4 11s.7
1s.5 116,4
15,5 117,1
1s.6 117. s
16.7 118.2.
15.5 lis, +
15.4 118.2
15.4 11?.8
1s.4 117.4
15.4 117.0
15.4 116.7
15.4 116.3
15.3 115.6
15. % 114. s
14.8 114.1
:4.4 113.4
14.0 112.7
13.6 112.0
13.3 111.4
13.0 110. s

IJIND POSIT
Z5 9,6 e.e
2s e.o 0.0
3e e.e e,e
3s 1?!.2 115.9
35 12. s 115,7
40 13,4 116.2
4S 13, S 116,1
se 14,3 11s.3
so 14,0 11s,5
SS i4. S 115,8
55 14.9 11s.2
6e is. e 115,0
6e 1s,3 115,3
65 14,6 114.4
6S 1S.0 114.3
65 15. s 114,3
65 lS. @ 114.9
6s ls. s 11s.0
65 15,5 ti5.3
65 15,6 115, S
65 15.2 117.7
65 15,5 117.9
6S iS.7 118.1
65 15,6 118.0
6@ iS.6 118.0
55 15.5 117.8
55 15.5 117.3
50 15.4 116.5
45 15.4 116,6
4s 15.4 li6.2
40 15.4 115,8
40 15.4 115.3
35 14.7 114.1
3* 14.4 113.4
30 0.0 0.0
25 0.% 0.0
25 0.0 0.0
25 0.0 0.0

U;ND

e:

3::
3.3,
45.
50.
55.
60.
60.
6@.
55.
55.
65.
65.
65.
6s
65.
65.
65.
g:;

55.
6e
60.
6e
55.
55.
50.
se.
45.
4s.
30.
?!5

e.
0.
0,
e,

6LL FORECeSTS
LIRt+~ 2~;uR ;~~:R ;~;:R

&VG FoRECRST POSIT ERROR
*VG RIGHT IINGLE ERROR 9: 53. 128. Z19.
IWO INTENSITY MflGNITUDE ERROR 10. 15. 24.
*VG lN?ENSITV 8168 :: 11. 20.
NUNBER OF FORECnSTS 31 8; B7 .s3

DIST#INCE TRRVELED BV TROPICfiL CWLONE IS 1111. NM

IWERRGE SPEED OF TROPICRL CVCLONE 1S 5. KNOTS

FIx
NO.

;;~E FIx
POSITION hccwf

PCN 4
PCN 4
PCN 3
PCN 6
PCN 6
PCN 6
PC)+ s
PCN 6
PCN 3
PCN 5
PCN S
PCN 5
PCN 4
PCN 3
PCN 6
PCN 6
PCN S
PCN 5
PCN 6
PCN 5
PCN 6
PCN s
PCN 5
PCN 6
PCN 3
PCN 4
PCN 3
PCN 3
PCN 3
PCN 4
PCN 6
PCN 3
PCN 6
PCN 5
PCN 3
PCN 6
PCN 3
PCN 6
PCN 4
PCN 6
PCN 3
PCN 6
PCN s
PCN 6
Pcrl 6
PCN 4
PCN 3
PCN 3
PCN 4
PCN 4
PCN 4
PCN 3
PcFl 6
PCN 6
PCN S
PCN 3
Pcrl 6
PCN 6
PCH s
PCN 3
PCN 6
Pcn 6
PCN 5

TYPHOONS WILE oVER 3S KTS
U:gc 24-HR 2&-W ~7~HR

93.
9. 54, 139.
4.

207,
9, 1$. 20.

15,
2: 2.? “ 183:

TYPHOON U&RREN
FIX POSITIONS FOR CYCLONE NO

SW7ELLITE FIXES

DVORfiK CODE

T1. W1,9

T1. s/1.s

TZ,5/S!. S

T3.0/3. e

T2 .S/2 .S /D1 .W19HRS
T3 ,S/3. S /D2 .S/i?4HRS
T3. e/3 .9 /D1 .5/24HRS

T4 .0/4,0 /D1 ,5/24MRS

74, 0/4.0 /D1 Wi!SHRS

T3. e/3. 0+/s0. e/B4HRs

T3 9/4. 0+/Lll .W2214RS

13. 0/3 .9 /SO. $3/19HRS
T3 L3/3 .5 /S9. 0/20HRS

T2. S/3 .0 /UO. S/24HRS

T3.5/4 .0 /UO. S/ZiHRS

T3 .e/3.0+/SO 0/24HRS

T3 .0/3 .e /s9. e/31HRs
13 .S/3. S /DO.5/lSHRS

T4 e/4 .e-zDi .O/24HRS

T3 .5/3 .S-/D0.5/24HRS

26

;?44TL~~~ EXP LLCC

lNIT 03S EXP LLCC

INIT 06S
ULCC FIX
ULCC FIX
lNIT 0SS

ExP LLCC

EXP LLCC

ULCC FIX

EXP LLCC
ExP LLCC
EXP LLCC

ULCC FIX

SITE

PGTU
PGTU
RPHK
POTU
PGTU
PQTu
RPMK
PGTU
RODN
RODN
RPNK
RPNK
PGTU
RPMK
PGTU
PGTU
RODN
RPUK
PGTU
RPIIK
PGTU
PCTU
RPMK
PGTU
RODN
PCTIJ
RPHK
l??::

RODN
PGTU
RODN
PGTU
RPMK
RPI’IK
PGTu
RPEtK
PGTu
PGTU
PGTW
l?PnK
:gt;

PGTU
PCTU
RODN
RPIIK
PGTU
RODN
PGTu
PGTU
RPMK
PQTU
PGTU
RPtlK
RPMK
PGTu
RODN
PGTU
RPI!K
PGTu
;:;:



64
65
66
67
68
69
70
71

x ;;

75
76
77
76
79
60
81
82

::
6S

::
88
89
9e
91
91!
93
94
9s
S6
97
98

1::
101
102
103
104

$105
106
ie7
106
109
110
1%1
112

FIX
No.

i
3

2
6
7
8

#

12

;:
15
16
17
i8

ii
21
Z2

FIX
No

i
3
4

z 2
7
6

X9
* 19
* 11
x 1.2

FIX
No

1

a8i11z
281112
261405
281800
.281805
291928
282100
282302
C!8i3302
2900e0
290?45
290245
2903e0
290600
2963812
290900
291140
291140
291a00
2912S0
29152s
291600
291800
29.2057
300000
300018
300019
3W.225
30@600
300759
30 S18@0
3ee.9W
3(!1115
301116
3@i505
3@16c+9
301800
3e2e44
302354
3ie2e4
31920s
3ie3e0
31e6ee
31z1ee
010000
.21ei45
eie3e.3
@l 180e
0ee6ef3

~;~E

.250216
260316
260551
E7003z
27e3ez
2?e951
Z71E27
Z80257
880601
280957
a8113S
296941
291143
292045
292333
300233
3008S6
301129
301410
302232
3101?!8
310545

~~~E

zsesee
28(3600
.380900
Z81Ze0
Z81500
Zsiaee
281800
2819W
29e1ee
i29e3ee
2se400
29e8ee

;;~E

2518ee

15,6N 118.3E
15,3N i18.3E
lS.5N 118, eE
15,5N 118,3E
15,4N i18,1E
15,5N 118.4E
15.4w 118,3E
15,2P+ 117, SE
15.3N 117,7E
15. ZN 116,9E
15,2N 117,6E
15,3N 117,9E
1S,4N 117,6E
15,5N 117,5E
15.4N 117, eE
15,9N i17. eE
15, .2N i17, eE
15,5N 116.9E
15,4N 116,8E
lS, SN 116, SE
15.3?4 116,8E
15,5N 116,6E
15, SN 116,2E
15. SN 11 S,9E
15.4N 116.9E
15.4N 116.6E
15,6M llS.9E
15.5N 116,1E
15,4N 116. OE
15.3N 115,8E
15.3N 115.9E
15.3N 115,9E
15,4N 115.9E
15. lN 115,4E
15.2N 115,5E
15. ?N llS.3E
15. iN 115.5E
15.2N 114.4E
14.8N 114,5E
14,8)+ 113,6E
14.9N 114. eE
15.2N 114.7E
14.6N 113.6E
14.3N 112. eE
13.5N 111.5E
13. lN 111. lE
12.9N 111. eE
13. SN 1e9.7E
14.0N le5. eE

FIX
POS1TION

14. eN llS.8E
14.7N 114.5E
14.5N 114,4E
14.9N 114,7E
15.3N 114.8E
1S,4N 115. ZE
15. E!N 115.5E
15.5N 117.4E
15.7N 117,8E
15.7N 118,3E
15.7N 118. iE
iS. SN 117,5E
15.5N 117.3E
15.4N 116.7E
15.3N 116. ?E
lS. SN 116. eE
15.4N ii6. eE
lS.3N 115.3E
15..?N llS, lE
14,9N 114,4E
14.6N 113,9E
14.4N 113,5E

PCN 5
PCN 4
PCN S
PCN 6
PCN 4
PCN 5
PCN 6
PCN 3
PCN 5
PCN 6
PCN 3
PCN 3
?CN 6
PCN 6
Pcri 3
PCN 6
PCN s
PCN 6
PCN 6
PCN 4
PCN s
PCN 6
PCN 6
PCN 5
PCN 4
PCN 5
PCN S
PCN 3
PCN 4
PCN 3
PCN 3
PCN 4
PCN 3
PCN 6
PCN 3
PCN 6
PCN 6
PCN 5
PCN 3
PCN 3
Pcti 3
PCN 4
PCN 4
PCN 6
PCN 5
PCN 3
PCN 4
PCN 6
PCN 6

FLT
LVL

t5eeFT
i5eeFT

700tlB
7een8
7001’18

i5eeFr
7een8
7eem8
?eenw
7eew8
70WlB

i5eeFr
700WB
7eem8

lseeFT
7eem8

15eeFT
7eeM8
?@OflB

i5eeFT
15WFT
i5eeFT

T4 .0/4.0 lMIT 0B6

T4 0/4 .$ /De 5/24HRS

T4 ,%/4 e /Se $/24HRS
ULCC FIX

T4, S/4 .5 /D1 ,0/24HRS
ULCC FIX

T3 5/4 e /uO. 5, Z2HRS

T3 5/3 5 /S$, e/22HRS

T3. e/4. e+zku, e/24HRs
T3 ,0/4.0 /W1 .e/Z6HRS

T3 e/4 .0 /lJ1 .e/3eHRs

EXP LLCC
EXP LLCC
ExP LLCC
EXP LLCC

T?, 5/3 e z(J1 .e/24HRS

EXP LLCC

T2 5/3 .5 /lJ1 e/?6HRS
T2 S/3 ,0 /Ue. 5/24HRS

T1 ,S/.?. S /U1 .S/24HRS

T1 s/2 .e /kll e/24HRs EXP LLCC
EXP LLCC

ULCC FIX

AIRCRfiFT FIXES

700n2 09S nnx-sFc-LIND PMIX-FLT-LVL-IJND aCCRV
HGT ISSLP VEL/BRG/RNG DIR/VEL/BRG/RNG NAV/MET

?951
2977
29S1

2892
29e5
E!802
2918
2929

3003
3ee4

3e7i

3e56
30s7

985
88e
982

979
983
976
976

976
99e
9s4

994
99s
992

FIX
POS1TION R4D*R 4CCRV

5e 36e 4e
6s iiee 9e
7s 130 4e
~: W: :3

4s e5e 6e

5e 290 3e
65 e9e 20
3e e7e se

4s e7e 3e

se e3e t3e
5.. ~;~ ies

60

2s 18e 3e
25 e30 6e
3e e6e 45

23e
I ee
2ze
a2e
32e
27e
24e
ele
2ee
21e
3ie
e70
29@
3te
22e
e7e
14e
tee
zee
24e
iee
290

RnDfiR FIXES

4? 18e 24
6e ese 37
5s lee 60
77 i2e 56
S7 e4e 83
68 190 6e
58 130 86
53 3ee ee
58 100 6e
51 iee 95
6e 24e 15
55 130 50
52 22e 75
4e 0s0
SI e3e ?:
44 330 S5
4e. e7e 6e
42 36e i’ao
42 ile 4s
39 1s0
34 e3e ;;
34 e2e 6e

EVE EYE RnDOB-CODE
SHAPE D1aFl OSUfiR TDDFF

FIX INTENSITY NEaREST
POS1TION ESTIMATE OAT(4 (NM)

i5. eri ii5. eE e55 ees

12 s
45
45
44
65
55

i: 5
10 2

57
s ie
S5
66
s le
85

1: :
ie ie
le ie
1s 7
ie s

6 ie

EVE
SHhPE

CIRCULfiR

COMMENTS

ie4i/ j~yjt
1042/ s7e2e
ie4i2 49e05 EVE 6$ PCT OPN
////, /////
ie212 423e5 EVE 6e PCT Cl R OPN NNU
///// /////
///// /////
1e412 4z4e5
4//// 527es
4//// 427e4
1e312 427es EVE 6$ PcT CIR OPN E
4,/// s27es

SVNOPTIC FIXES

COMMENTS

SHIP

RPMK
RODN
RPMK
PGTU
RPMK
RPMK
PGT(J
RPMK
PGTL!
gg~[

RODN
PGTw
PGTU
RPliK
PGTLI
RPMK
RODN
PGTIJ
PGTIJ
RPMK
PGTLI
PGTu
RPMK
PGTU
ROON
RPMK
RPMK
PGTkl
RODN
RPMK
PGTw
RPMK
RODN
RPMK
PGTIA
PGTU
RODN
RPMK
RODN
RpNK
PGTIA
PGTIA
PGTIA
PGTw
RPMK
PGTu
PGTLI
PGTU

EVE OR I EN- EYE TEMP (C)
DIfMi/TAT1 ON OUT/ IN/ DP/8ST

+29 +29
+Z4 +26 +26
+17 +20 + 8
+21 +21

IISN
NO.

i
s

:
4
4
s
5
6
6
7
7
8
8
8
9
9

1:

;?

RhDfiR SITE
P081TION UMO NO

NOTICE - THE WSTERISKS [ * > 1 ND1 C6TE FIXES UNREPRESENTIITIVE FIND NOT USED FOR SEST TRfiCK PURPDSES .
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EiEiIl
BEST TRe(

POSIT
3.0 146.1
3.3 14S,8
3,6 145.6
3.9 14S.3
4.4 144,9
4.8 144,5
5.4 143,8
5,9 i43. e
6.8 141,8
7,4 140.4
7.8 139,4
8.3 138.4
8.6 137.3
8,8 136.3
9.1 135, ?
9,4 134. @
9.6 132,7
9.8 131.4

10.1 130.1
10.5 128,8
10,8 127,4
11,2 1?!5.8
11,5 124,0
li.6 izz,4
11,8 120.8
12.1 119,4
12,2 117,7
12,5 115.8
12.9 114,0
13.3 112.3
13.7 111.3
13.9 110.2
14.2 199.0
14,3 107,8
14.7 12+6.2
15,3 1e4.9
16,3 104, @

>K

WIND
i?5 O,G
25 0,0
25 0,0
25 0,0
2s 0,0
3G3 0,0
35 0.0
45 5.8
50 6.7
55 7.s
55 8.0
60 8,4

~ :::
9,2

100 9.5
110 9,6
110 9.8
110 10.0
115 10.4
115 10.8
120 !1.2
100 11,6

25 11.7
70 11.9
80 12.2
9@ 12.2
95 12.6

100 12,9
Io’a 13. Z
100 13.6
100 13.8

85 14.2
se 14.2
25 14.4
m e.o
15 0,0

UIIRNINC

081T U::D
0.0
0,0
0.0 ::
0,0 0.
0.0 0.
0.0 0,
0,0

143.0 4g;
14!.7 50.
140.3 SS,
139.2 S5.
138.3 60.
137,3 60.
136.3 70,
13s. e 90.
133.9 100.
132.6 110.
131.5 110.
130,2 115.
128.9 115,
127,5 115.
126,0 125.
124. ? 110.
122.2 90,
120.8 75.
119.5 90.
117. ? 80,
116.1 85.
li4, i 95,
llZ.4 963.
111,4 95.
110,3 100,
109,1 8s,
108.1 60.
10::: 2;:

0,0 0,

I$LL FORECF18TS
!JRNG 2;;:R ;;;HR ~g;HR

evc FOREcesr po51 T ERROR 11,
fiVC R 1 GHT F)NGLE ERROR 7, ;:. 54: 69,
hVG INTENSITY MRCNITUDE ERRoR

-:: -1:
2:. 29.

fiVC INTENSITY 81AS
NUMBER OF F0RECi3STS 28 2s 21 1:

DISTANCE TRflVELED BY TROPICAL CVCLONE IS 2666, NM

AVERAGE SPEED OF TROPIC+)L

FIx
NO.

1
3

2
6

:

1:
11

;:
14
15

:;

::

:?
22
23
24
25
26
27
28
29
3e

::

::
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

::
57
58
59
60
61
62
63
64

FIX
POS1TION

CYCLONE Is 12. KNOTS

12cci=+v

PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCFi 6
PCN 5
PCN 5
PCN 6
PCN 5
PCN 6
PCN 4
PCN 6
PCN 6
PCN 3
PCN 3
Pcti 3
PCN 3
PCN 4
PCN 3
PCN 4
PCN 6
PCN 6
PCN 6
PCN 2
PCN 2
PCN 4
PCN 4
PCN 2
PCN 1
PCN 1
PCN 4
PCN 1
PCH 1
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 2
PCN 2
PCN 1
PCN i
PCN 2
PCN 1
PCN 1
PCN 1
PCN 2
PCN 1
PCN 2
PCN i
Pcri 3
Pcu 3
PCN 3
PCN 4
PCN i
PCN 1
PCN Z

40UR FOREC6ST 72 HOUR FORECflST
ERRORS ERRORS

!J;ND DST Ll&D POSIT U&D _~ST U&lD
-0. e.0

e. -0, 0.
0.0

0,0
0, -0, 0.

0.0 0,
0.0

-0. 0.
0,0

0. -0, 0. 0.9 0.0
-0. :;

::
0. -0. 0.

-0.
0.0

0. -0, ::
0.0 e. -e.

0.0 0.0 0. -e
-0. 0,0

::
0,0

9:: 8. -10. le.0 i2s,0 I@g:
& f::

90, 158. -20, 9.0 124,1 lee, 223, -1s.
9S. 161 -15. ie.3 122,6 133, 196, -40,
95, 183. -15, 11, ? 121,8 1:3, -26.

100. 118. -15. 11.8 121,6 80:
105,

-s
13. ’10. 11.8 122.2 80.

115. 48.
82: 19.

‘5, 11,0 121,3
135, 113.

80. 130, 0.
35, 12,2 121.5 8e. 823. -10.

120, 124, 35, 12.6 120,2 75. 2s8 -20.
195, 112, 35. 13.2 118.9 65. 287. -3s

90, 141, 19. 13.7 117.5 70. 304. -30.
S0, 205. -le. 14,3 116.4 75, 299. -2S
70, 229, -25. 13.8 114.4 E& ~;~: -2s+,
75, 2S2. -25, 14,4 113.4
80. 207, -.?0. 14.8 111.1 95. 194. 4::
90. 17.2. -20. 18,0 108.0 90. 223. 6S
90. 125. -10. 18.3 106.3 100. 197. Be,

lf!o. 145. 15. 1::: 10::: 11:: 1::: 95,
110. 171, 60. e.

70. 111. ;;: 0.0 e.o e. -e.
S~: 128, @.@ O,e e. -13.

-0. 0,
:;

0.0
0. -0.

@.@ e, -0. a.
e.e

0. -0.
0,0 0.

:: e.e e,e @,
-0. e.

0. -0, e.e e,e
-e. 0,

0. -0. :: 0,0
-e. e.

:,: ::
0,

-e,
-0. :: e,e

0. -0.
e. -e,

e:e 0,
::

0.0
0.

-e.
-e, e. e.e e,ci e, -e, ~:

e, -0. e, e,e e.e e, -e, e.

TYPH00N~4~~;LE4~~~~ 35 KTS
lJR~: 72-HR

66. 141,
7.

19s.
23. 56. 59.
15, 21. 19,

-:: -2. ;; -::,
27 23

7VPHOON fIGNES
FIX POS1TIONS FOR CYCLONE ?40 27

ShTELLITE FIXES

DvORhK cODE CONMENTS

T1 .5/1.5
ULCC FIX
lNIT OBS

T1.O/l, e IHIT OBS

T?, 5/2. 5 /D1 e/24HRS

T3, 5/3,5 /DS .S/.Z!7HRS

T3 ,5/3,5

T4. e/4, e /ni .s/24nRs

TS. e/5 .e XDI .5.z22HRs

T4 5/4 .5 /D1 e/24HRS

T5 ,@/5 .e /D1 .e/24HR5

15 .5/5.5 /De. 5/24HRs

75. S/5 5-/D0. 5/2414RS

T6 0/6. e /D1 5z3eHRs

r6, szs, s-/Di. e/26HRs

T5, e/5.0

INIT 0SS
EVEUALL FRMG N-E-SE

ULCC FIX

ULCC FIX

EYE DIA 6NM
EYE FIX
EYE FIX
EYE D1fi 6NM
EYE FIX
EVE DIGI llFIM
EYE D1#I 8NM
EVE FIX
EvE FIX
EYE DlfI 6NM
EYE D1fl 78NM
~~~ :;~ leNM

TS, O/6,0 /U1 ,ef19HRS
75, 0/s 6+.ue 5/24HRs

lNIT OBS

EYE FIX
EVE DIA 25NN

SITE

PGTU
PGTU
POTIA
PGTU
PGTU
PGTu
PGTU
PGTU
PGTIJ
PGTu
PGTLJ
PGTU
PCTIJ
RODN
PGTU
PGTLI
PGTw
RPMK
PCTU
PGTIJ
PCTU
PCTU
PCTU
PGTu
PGTIJ
pGTIJ
PGTu
pGTIJ
PGTu
PGTU
RPMK
pGTIJ
pGTU
PGTIJ
PGTIA
PGTIJ
POTU
PGTIJ
PGTIJ
PGTu
PGTIJ
PGTu
PGTIJ
PGTU
PGTIJ
PGTW
PGTIJ
RPMK
PGTU
PGTU
PGTIJ
RPNK
PGTIA
pGTLI
PGTIJ
PGTIA
PGTIJ
pGTIJ
RPMK
RODN
PGTU
PGTIJ
RPMK
PGTIJ
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%
67

::
;;

7.2
73
74
7s
76
77
78
79
80
81
82
83
84
8s
86
87
88
as
9e
91
92
93
94
95

::
98

1::
101
102
1e3
104
105
106
ie7
10s

ese645
e50645
05:004
0s1200
051446
e51600
esisem
e51928
0s2100
052244
0S2310
0s2310
96%145
06f1145
@603ee
060600
06’J814
e6L3814
060900
::~i::

@61200
e6i4z6
06i8ee
e620s9
e62223
e7eeee
e7ee27
e7a3ee
e7e306
0706ee
e70st31
e7e9ee
071103
e7a200
071547
e7i6e0
e718ee
e7ze46
e7zi0e
eseeeo
080e03
e8e300
0s1200

11.6N
11.4N
11,8N
11.9N
11,9N
12. lN
12.3N
lZ.5N
12.6N
lE!.4N
12.4N
1a,5N
12. SN
12.6N
i2,5N
i2. ?N
l?.8N
12.5N
12,9N
12.9N
13.63N
12.8N
13, W
13.4N
13.4N
i3. SN
13,6N
13.8N
13,7N
13.8N
i3.8N
14. eN
14. lN
14.4N
14.2N
14.2M
14. ON
14.2N
14,2N
14.3N
14.6N
15.4N
lS.4N
16 .5N

122. OE
1Z2.5E
121 .3E
i2e.9E
12e. OE
119.9E
119.5E
118,8E
118,4E
117.9E
117,8E
117.8E
i17.3E
117.2E
118.9E
115.8E
115. lE
llS.6E
114.9E
113.9E
114. SE
i13.9E
113.6E
11i3.5E
112.4E
111.8E
ill, SE
111.3E
111. lE
i1e,9E
11O.4E
1e9,7E
ie9.9E
109. lE
ie9,1E
108,8F
108 ,eE
les .eE
107 .eE
iefi ,SE
1Ci6. eE
le6.2E
105.2E
1e3 .SE

Pet+ 3
PCN 3
PCN 3
PCN 4
PCN 3
PCN 4
PCN 4
PCN 3
PCN 4
PCN 1
PCN i
PCN 1
PCN 1
PCN 1
PCN z
PC?+ 2
PCN 1
PCN 1
PCN z
PCN 3
PCN 3
PCN 2
PCN 4
PCN 4
PCN 3
PCN 3
PCN 2
PCN 2
PCN .2
PCN 1
PCN 2
PCN 2
Pcw 2
PCN 1
PCN i!
PCN 5
PCN 4
PCN 6
PGN 6
PCN 6
PCN 6
PCN 5
PCN S
PCN 6

T5 e/5. S+/U1 5/24HRS

EvE FIX
EVE D1O 3eNM

EYE FIX

75, 0/5 0+/S0 e/23HRS
T5 e/s 0 /s0 .O/21HRs

T5 0/S e /S0 0/27HRS

TS e/S .0 /S0 e/24HRS

EYE FIX
EYE FIX

T4 .5/S .e-/Ue 5/24HRS

T5 5/5 5-/D0. S/24HRS
TS S/5. S-/De. 5/25URS EYE DIfI 3eNf4

ULCC FIX
ULCC F 1X

ULCC FIX
ULCC FIX

41 RCRflFT F lXES

FLT 7~W3;2 “~CI~ PWIX-SFC-UND
LVL

PieX-FLT-LVL-UND
vEL/8RG/RNG

fiCCRV
DIR/VEL/BRG/RNG N9V/HET

FIx
No

2
3

:
6

z

1:
11
12
13

;:
16
17
18
19

FIx
NO

*A
3
4

::~E

e1e5i3
0t2e32
0123E5
02 C153S
0Z0831
02Z117
!322321
e30532
e3e746
e32ees
e323e3
e408se
e4ii27
05e9ee
e5iis4
e5204s
es2324
e6e843
e61i36

;;~E

e5e2ee
05e3ee
e5e4ee
e5e6ee

FIX
POS1TION

E’t’E EVE ORIEN-
SHhPE DItIM/TfiTIoN

CIRCULRR
ELLIPTICAL is .2@ a4e
ELLIPT1C6L 1S ie 22.e

EVE TEHP (C)
OUT. lN/ DP/sST

*ie +13 tie
+ie +14 + 7

+14 + 7

USN
NO,

:

:
s
6
6
7
7
8
8
9

1:

i?
11
12
12

7eet48
7eeM8
780MB
7eem

i 5eem
7eem
7een6
7eeMB
7eeM8
7eem0
7eem8
7e0MB
7een8
7eewB
7eeM8
70eM8
7eeri8
7eems
700M8

3e:s
3e2i
3e2s
.2994

996 se 030 t7e 48 e9e
i3e sfi e6e
ese ee 340
e60 6s 36e
28e 28 ace

5.8N i43, eE
7.5N 14e. eE
7.7N 139. SE
8,2N 138. SE
8.4N 138,0E
9.eN 13S,7E
9.1 N 135.3E
9.4N i34, eE
9,5N 133. SE
9.9N 131, eE

ie. eN i3e.3E
ie.7M 128. lE
lb3.8N 127, SE
11.5N i21.8E
11.7N 120,9E
12. lN 118.4E
i2,1N 117,9E
12,7N llS.3E
12.9N 1j4. lE

993
988
987
98e
978
9S6
9s 1

Ss
6e
60

1::
lee
axe

340
36e
26e
36e
33e
e3e
33e

CIRCULfiR .Se
C 1RCUL4R 1S
CIRCUL&R ;:
CIRCULeR
C1RCUL6R 1:
CIRCULAR
CIRCULIIR
CONCENTRIC 1: 3@
CONCENTRIC Ci8 2S

+26 +28 +27
+1s +17 +ie
+13 +16 +le
+16 +19 +le
+12 +18 +le
+11 +19 +se
+ 9 +21 +ie
+ 8 +1S +14
+ 8 +19 +12
+4+7+e
+3+6
+8+1s+6
+9+15+7
+11 +18 + 8
+11 +16 + 9

I 5e
24e
i se
e5e
19%
e6e
e3e
ese
e6e
I 4e
I se
e7e

07e
16e
e9e
3ee
e7e
33e
2W
3ee
36e
eae
ese
3se

926

925

977

973

966

ieo
:eo

3s

1::

2ee
ew

3W
CIRCULIIR 1S

CIRCULnR 2e
CIRCULRR 5e
CIRCULRR 4S

eze
e6e

RAD*R F lXES

FIX
POSITION RfiDoR fiCCRV

11. SN 123.4E LAND
11,4N 1.23.8E LhND
11.5N 122,9E LFWD
11,8N 122. SE LAND

EYE EYE ReDOB-CODE
SHaPE DlfiM K&W? TDDFF

RflDfiR
POSITION

SITE
LVIO NO.

2e963 s273e
1e8e2 4////
ie782 s273e
25/S2 S3037 EYE BECOMING LESS DISTINCT

i4, eN 1?4,3E 9e447
14, eN 1.24,3E 9B447
14, @N 124,3E 9844?
14, eN 124,3E 98447

NOTICE - THE ASTERISKS (*] lNDICflTE FIXES UNREPRESENTFITIVE ItND NOT USED FoR BEST TRACK PuRPOSES.
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EEa
!lf{l~~;R

1 ie806z
1 l’e812z
1198i8Z
110900Z
11e9e6z
110912Z
11691SZ
11 leeez
1112$062
11ie12z
111018Z
x1i2eez
111106Z
111112Z
111118Z
11 12WZ
111206Z
111212Z
111*18Z
1113e0Z
I I >3e6z
111312Z
111318Z
;:; :::$

II141ZZ
1114182
lllseez
lllSWZ
111S12Z
11i5isz
1116@0Z
1i16@6Z
1116122
II1618Z
11170eZ
11176+6Z
111712Z
11171SZ
Illseez
111S06Z
11181.SZ
Iliaisz
1 119eez
1 119e6z
111912Z
111918Z
11 Zeoez
1 12ee6z
112e1.sz
112018Z
ii2ieez
1121LT6Z
i1e112z
i12118Z
1 i.220@z

BEST TRACK u

POSIT IJIND POSIT
4.3 1s3,9 2s e,e e,e
4.4 $53,7 25 0.0 %,e
4.1 153, S 30 9,9 0,0
3,9 153.5 35 13,9 1s3.5
3.9 1s3,7 35 13,9 153,6
3,9 1S3.8 4@ 14,1 153.7
4.0 1s3.9 40 14,1 153,8
4.2 153,9 4S 14,0 1S3.8
4.3 153,8 SO 14,0 1S3,8
4.4 153.7 S0 14,2. 1S3.8
4,s 153.5 S5 14,2 153,7
4.S 1S3,2 60 14.2 153.6
4.5 152.8 6S 14,3 1s2,7
4.3 152.1 65 14.6 1S2.2
4.1 151.3
3.7 1S0,3

?0 14.3 15i,4
70 13.9 1s0.4

3.4 149.0 70 13.6 149.2
3,3 147.6 7S 13,3 147.7
2.8 146.1 80 12,8 146.6
3,1 144.2 85 i3.0 144.1
2.7 142.3 90 13,0 142.1
2.6 140.4 90 lE.9 140.5
2.s 138,4 9s 12.7 138.5
?.6 136,9 100 12.8 137.0
E,8 135.3 110 12.8 135.3
3.3 i33.9 120 t3.3 134.0
3.S 132,4 125 i3.7 132.3
4.2 131.0 130 14.3 131,0
5,0 129.9 t30 tS.0 129,6
5.9 128.9 130 i5.8 i28.8
6.S 127.8 125 t6.6 15!?.9
6.9 127.2 12S 17.0 IE7.4
7.3 126.5 120 17.4 126.6
7.5 125.7 120 17,6 126,0
7.? 124.8 115 1?. S 124.9
7.9 124.2 ltO 17.9 124,2
8.1 123.6 100 18.2 123.6
8.7 123.0 90 18.7 123.0
9,4 i22. s 90 19. S t22.8
9.9 iez.4 80 20.0 122,3
0.2 122.6
e.3 LZ2.9

80 20.2 lZE.6
?0 20.4 122.7

0.2 123.3 65 20. S 123.6
0.0 123.7 60 EO.5 1S!3.5
9,4 124.1
8.2 124,8

S5 19.5 124.0
S0 18,2 123.7

6.8 12s.8 S0 17.0 t25. L3
6.1 126.2 4s 0,0 0,0
S,6 12?.0 45
5.3 127,4

● . *g:: 12:::

S.1 128.0 40 15.2 128.1
4,7 128.5 30 1S.2 128,5
4,4 i29. i 30 14.3 129.2
5,2 129,2 30 14.5 129.0
5.$ 128.4 25 14. s 129. L3
4,1 188.0 2S 14.4 i.29.2
2,9 127.3 Z5 14.4 i29.2

fiRNING

U;;D

0.

3::
3s
40.
40.
45.
50.
55.
Ss
S5
70.
7s
6S
65.
764.
75.

ZZ :
85.
90.
9e
9s

lee.
lee,
11s,
11s.
13e,
ize.
11s,
120.
115,
1;:,

90:
9s
9s

1@5,
W:.

9s :
9e
85.
6S
45.
30.

e.

4::
45,
se.
3e,
3e.
3e,
3e.
2e.

Z4 I
ERRORS

DST u&,+D POSIT
-e. e.e e.e
-e. e. e.e e.e
-e.

0, -:: 1::: 15:::
e, 14,3 152,3

1:: 0, 14,4 15.2.5
8, 0, 14,4 152.5

13. 0. 14.1 153.0
18. e. 14,3 i53. e
13, S, 14,3 152.8
21. 14,3 1s2.7
29, -~. 14.4 152. e
13. 5. 14,3 148.6
19, ie. 14,6 148. e
13, -5, 14.3 14?.0
13. -5 13. e 14S.8
17. 0. 12,9 143.7

6. e. 12.9 141.2
6. -s, 12.6 139.2
8. -ie. 13.5 136,4

21. -S. 14.1 134.2
19. e. 13. s 134.9
13. -5. 14.0 i32. e
13. -5. 14.5 131,2

e. -le. 14.2 t3e.8
6. ‘2e. 15.’6 129,8

13. -10. 15.8 128.1
6. ’15. 16.7 127.4

17. 0. 17.9 126. S
8. ‘le. 18.9 126.4
S. -le. 19.7 126.3

13. ‘5. 19.8 127.2
-S. 19.9 125.0

l:: -le. 19,1 124.6
13, -2S. 1S.4 122.3

e. -2e. 19.9 122.3
6. -S. 19.5 120.8
e. s. 20.1 12e,8

18. 15. 21.5 121.8
8. 25. 22. e 121.7

15. Zt.3 122.4
1:: 25. 21.7 122.9
2s 2S, 21.6 126.1
32. 25. 21.2 125.9

8. le. i~:~ 1,27.9
63. -5, e.o
47. -2e. e.e e.e
-e. e. e.e e.e
-e. e.e, & ~3:::
44.

5. 15.5 23e.2
3;; 20. 15. S 130.3

e. t~:~ 131,1
44. e, e.e
se. s. e.e 0.0
72, e.e e.o

143. -:: e.e e.e

4LL F~~CI;;STS
URHG

$WG FORECFi8T POSIT ERROR ae.
4S-HR ~~;HR

98. 228.
fiVG RIGHT lW4GLE ERROR 9, ;: ; 141. 297.
!wW 1 MTENS lTv MAGNITUDE ERROR 18.
JWG 1NTENSIT% 81fiS

2:.
-::

NUMBER OF FORECIWTS S2 4: 4: “ 39 “

DISTIIMCE TRWELED BY TROPIChL CYCLONE 1S 2892. NM

evERfiOE SPEED OF TROPICnL CVCLOF4E 1S 9, KNOTS

FIX
NO.

:
+3

:
X6

z

1:
11
12
13
14
1s
16
17
la

::

* $2
23
24
.25
26
27
28
29

:!
32
33
34
3s
36

::
39
4e
41
42
43

::
46

;;ljE Flx
POSITION

0723.23 13, SN 154. SE
e8e3ee 14, (W 154.2E
e8e6e7 13,9N 1S4. ?E
e8e9ee 14,1N IS4. SE
e2i2e4 14,7N 1S4.2E
e816ee 14. lN lSS.3E
e81 800 14.6N 1S3.6E
e819s9 14.2N 1S3,8E
e8*3e3 i4. eN 1s4, IE
e9e3e0 14. lN 153,6E
e9es54 14.2N 1S3,7E
eee839 14. eN 1s3,9E
e9i~43 14.3N 1s4. eE
e9i6ee 14.3N 1S4 ,3E
e91839 14.2U 1S4.3E
e9~e37 14.3N 1S4, SE
;~~~~~ 14, 4N 153 .8E

14. ON 154.2E
iee3ee 14. lti 1S3.7E
zees42 14. i?N 1S3.8E
1ee817 14.3N 153.7E
ae12ee 15. SM 1S3.2E
iei6ee 14.7N 153.3E
ae18ee 14.2N 153. lE
1e1916 14.2N 152.8E
ae.s2e9 14.3N 1!32.4E
I zeee4 14. ZN 152. SE
2 8e3ee 14.6N 152.7E
i ies29 14.7N 1S2.3E
11e756 14.2N 151.7E
}11244 14.3H lS@.9E
1t16ee i4. eN i5e.5E
111814 13.2N 1S9.3E
1 12e36 13.8N 149.9E
2822ee 13.8N 15e. lE
112344 13.7N 149.2E
Y2e3ee t3.6r3 148.5E
i2e517 13.4N 147.7E
12e316 13.2N 146.7E
i212z4 12.81{ 145.6E
t2s6ee 13. lN 144.8E
i2jae1 13. lN t44. OE
12201s 13. lN 143.5E
130165 12. a14 t41.8E
z 3e3e0 12.814 141.3E
13e646 12.7N 14%.3E

nccRv

PCN s
PCN S
PCN S
PCN 5
PCN 5
PCN 6
PCN 6
PCN s
PCN s
PCN 6
PCN 5
PCN S
PCN s
PCN 6
PCN s
PCN 6
PCN 5
PCN 3
PCN G
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 3
PCN 2
PCN 2
PCN 4
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6
Pcti 3
PCN 4
PCN 5
PCN 3
PEN 4
PCN 4
PCN 4
PCN 4
Pcli 3
Pc ,, .2
PC?4 3

40UR FORECRST
ERRORS

u~:D D5T L&
-e.
-e. 0.

::45, ~;:: e.
e.

S@ a7. 0,
5s 70. F,.
5s 58, e,
6’2. 27.
55. 17. -1;;
65. 41.
a5. a2.. -5.
6S. ie7. -s
95. 59. 25,

ieo. 81. 25.
7s. 1e4. -5,
7s 94. -19.
ae. 83, -10,
8S se.~, -~:
as.
9e. 61. -le.
95. lel. -15.

fie. -Z5
1::. 38. -2S
fes. 21. -25.
lte. 71. -2e,
110. 75. -2e.
12s, 45. e,
12s. ;:;
140. 2::
126. 93.
105. 147. -Ie:
105. z05. -:.
1:2: 96.

94.~1, -1::
75.
7s -::
as. ii;:
8S, 119, 15:

tee. 115. 35.
9S. 164, 3s
9e. 149. 35.
85. 236, 3s
7e 289, ee.
55. 3e6 ie.
4L3: 147, -5.

-e.
-e ::

:: -e. e.
-e.

s:: S2 2::
55. ie7. 3e.
6e. 1s8. 3s
4; ; 267, 1:.

-e.
-e. e:

:: -e. e.
e. -e. e.

TYPHOON
FIX POSITIO?tS FOR

StiTELLITE

DVORfIK CODE

T1. S/i, S

Tl, s/1. s

T3 e/3 .9 /Di . 2J24HRS

T3. e.3 .e /D1 .s/22HRs

73 e/3 .e+8se .e/2SHRS

73 e/3. e+~se. e/24HRs

T4 .et4. e /Di .e/24HRs

73. S/3. S /D9. 5/24HRS

T3. S.4 e+/ue. 5/24HRS

T4 .S/4 .S fD1 e/24HRS

T4, S/4, S /D1 ,9 Z2SHRS

48

D POSIT
e.o e.e
@.@ e.e
0,0 e.e

14.5 lSe, l
14,8 149,6
15.1 149,6
15,1 149.6
14.2 1s0,9
14.5 lsO, ?
14, s 149,1
14, S 149,0
14.5 ~4a.3
14,3 142,1
14.3 141,5
14.3 i4e.3
13.2 139.4
13, S 137.2
14,1 134,9
14,7 132,9
15.4 131,7
17.6 t29. e
15.3 131. e
17.1 i2a.2
17.8 127.8
16,9 127.9
17,3 127. S
18,4 126.1
19,3 1.Z6,2
.s0,6 t27. e
21. a 127.9
22.9 129.5
23, e 132,1
22,6 128,6
22.5 t2a.4
22, s 125.7
23. e 127.1
21, i 119.3
21.6 ~~9.a
23,7 122.7
23.7 123.4
.23. e 123.3
23.2 124. ?
22.6 129. a
2~:~ 129,5

e.e
0.0 0,0
e.e e.e
e.o o.e
e.e e.0
0.0 0.0
e.e 0.0
e.e e.e
e.e e.e
e.e e.o
e.o e.e
e.e e.e
e.e e,e

HOuR F0RECRS7
ERRORS

U1F4D DST L&
e, -0.

-0. e.
:: -0, e.

65. 18’2. g:
7e. 1a7,
75, 153. 10.
75. 116, s,
75. 46. 5,
?s, 119,
se. 113. z:
se. 197. e.
Se, 2S3. -s

115. 97. 2s
11s, 121. 25,

75, 155, -20.
80. 1S1. -2e,
as, 1i9. -25.
9’2. 76. -3e
9s 78. -3e.

i0k3 83. -30,
lee. 164. -30.
K3W: 127. -30,

43. -30.
95. 54. -30,

lle. 84. -10.
ile. Igw: -ie.
Izw
1.2e. 141, l::
130, 244. 30.
11s. 333, 25,

9s, 444.
95. S73. 1::
85. 365. 15.
8S 334. 15.
60. 192. -$ ;
6e 262.
75. 2a9. 2e.
7s, 34a. 25.
90. 449. 4e.
8S. 483. 40,
aO. 491. 3s
75. se7. 3s
6S. 461. 25.
5:: 46e 2e.

-0. e.
0. -e.
0. -0,

:.:

e. -e. e.
0. -e. e.
e. -0, 0.
e. -e. e.
e. -0. e.
e. -e. e.
e. -e.
0, -e. ::
e, -e. e.
e. -e. 0.

TYPHOONS UHILE OVER 3S KTS
uFiiG 24-HR 2~~~HR 72-HR

83. 3a9.
8. 4a. 136, 2a8.
s. 1.?. la. 21.

-1.
46 4: 4: 3:

SILL
CVCLD24E NO. 2S

F1XE5

COMMENTS

lNXT 02S

ULCC i4.1 N lSS.8E
ULCC FIX
lNIT 02S ULCC 14.9N 1SS,3E
ULCC 14.2N 155, lE

ULCC 14. SN 154, aE

ULCC FIX

ULCC FIX
ULCC FIX

ULCC 14. SN 159. SE

72 I

D POSIT
e.e e.e
e.e 0,0

p: ~+~.a:

1s.3 145.5
15.6 145. S
1s.6 i45. s
14,3 146,8
14.5 146.3
14.6 144.1
14,6 144, e
14. S 143.2
1s.3 135,7
16,1 13S.2
15. e 134.2
14,6 133.4
15.5 131,4
17,2 129.3
Ia, l 128.2
12,9 127.1
21,5 127.4
ia.4 i27. a
21. e 127.8
21.6 i2a.4
20.3 126.2
20.3 12s,2
22,3 12a.5
22,6 129.4
24.9 132.8
26. e 13S.2
27,4 137.7
27.7 i4e.7
27.4 137.2
27.2 136a
E!6.5 134,2
27.6 136.3
22.6 118a
23.3 119.8
24.9 12s.0
24.8 125.7
24.2 12S.6
a;:: 126.4

0.0
e.e e.e
e.e e.e
e.e e.e
e.e 0.0
e.e e.e
e.e e.e
e.e e.0
e.e e.e
e.e e.0
e.e e.e
e.e o.e
e.e e.e
e.e e.e
‘2.0 e.e

SITE

PIZTU
PCTU
PGTU
PGTU
PGTu
PGTu
PGTU
PGTU
PGTU
PGTLI
PGTU
PGTU
PGTU
PGTu
PGTu
PGTU
PGTU
PGTU
PGTu
PGTU
PGTu
PGTu
PGTu
PGTu
PGTI.I
PGTU
PGTu
PCTU
PGTU
PGTU
POW
PCTU
PGTU
PGTU
PGTU
PGTU
PGTU
PGTU
PGTU
PGTU
PGTU
PGTU
PCTU
PGTU
PGTU
PGTU

HOUR F0RECklS7
ERRORS

LI;:D D:T u;;D

0. -e.
::

2:: 2::: 15.
9e 233, 2e
9s. 1a4, 2e.
95, 172, 1s,
95. 168, 10.

lee, 257. 10.
1e5. 247, 15.
ies. 3se. 1:;
105. 3a5.
11s, 1s2.
11S, 184.85, ~3a -::

05. i42. -4S,
90. 92, -40,
90, al. -40,

ies. 9a. -2e.
iIe. i2e. -Is,

85. 2S7 -25,
95. 131. -.2s.
9e. 261. -2S,
a5. 325. -?5

iie. i9a. I@
ile. 2es. 2e,
lle. 379. 2e
lie. 424. 3e.
11S. 631. 3s
100. 7s9. 3e.

85. 90e. 20,
ae. ie4e. 2e.
80. a65 25.
75. 255. 2s
50. 747. e.
5e 689.
65. 626. 2;:
60. 644. 2@.
8e. 612. 4e.
75. 626. 4s
70. 62e 4e.
6; ; S?; ; 35.

e. -e. ::
e. -0. e,
0. -e. e.
e. -e. ;:

-e.
;; -e.

-e. ::
e. -e. e.
e. -e. e.
e. -e. e.
e. -e, e,
e. -e. 0.
e. -e. e,
e. -Q. e.
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.7 . PCN 3
PCN 4
PCN 3
PCN 2
PCN 2
PCN 1
PCN 1
?CN 2
PCN z
PCN 2
PCN 2
p:: :

PCN 2
PCN Z
PCN 2
Pc 14 !?
PCN 2
PCN ?
PC!4 2
PCN 2
PCN 1
PCN 2
PCN 4
Pcbl 2
PCN 2
PCN 4
PCN 4
Pcri 4
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 4
PCN 3
PCN 3
PCN 4
PCN 4
PCN 1
PCN 6
PCN 5
PCN 3
PCN 5
PCN 6
PCN 1
PCN 6
PCN 1
PCN 1
PCN 3
PCN 1
PCN i
Pctl 2
PCN 2
PCN 1
PCN 1
PCN 1
PCN 1
PCN 2
PCN 3
PCN 4
Pcti 1
PCN 2
PCN 1
PCN 4
PCN 2
PCN 4
PCN 4
PCN 3
PCN 6
PCN 3
PCN 3
PCN 4
PCN 6
PCN 5
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
Pcw 6
PCN 3
PCN 6
PCN S
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
?CN 6
?CN 6
PCN S
PCN 5
PCN S
PCN 6
PCN 5
PCN 6
PCN 5
PCN 5
PCN 5
PCN G
PCN 5
PCN 6
PCN 6
PCN 5
PCN 5
PCM 5
Pcti 5
PCN 5

PGTU
PGTL!
PGTu
PCTU
PGTIJ
PGTu
pGTLI
pGTLI
PGTU
PGTIJ
PGTIJ
PGTLI
RPMK
PGTLI
PGTIJ
PGTw
PGTu
PGTL)
PGTL!
PGTw
PGTl,l
PGTw
PGTw
PGTl,l
PGTu
PGTW
PGTu
PGTu
PGTU
PGTU
PGTW
PGTu
PGTu
PGTu
PGTw
pGTU
PGTw
RPMK
PGTL)
PGTU
6!PMK
PGTU
RPMK
RODti
PGTLI
PGTu
RPMK
PGTu
RODN
RODN
RPMK
RPPIK
PGTu
PGTU
PGTu
RPliK
PGTU
PGTu
RODN
PGTLI
PGTLI
PGTu
RPMK
PGTW
RODN
PGTw
RPMK
PGTU
pGTU
RPMK
PGTLI
RPMK
RODN
RSKO
PGTLI
RPFIK
PGTU
PGTU
RPMK
PGIIJ
RPMK
PGTIJ
RPMK
PGTw
RSKO
PGTW
RSKO
PGTIJ
PGTu
PGTU
PGTU
RODN
PGTLI
PGTw
PGTu
PGTLI
PGTw
PGTu
P(2Tu
PGTu
pGTU
PGTu
PGTLI
PGT1.1
PGT(J
PGTl,l
PGTU
PGTw
PGTU
PGTU
PGTIJ
PGTU
PGTld
PGTIJ
RODN
RPMK
PGTU

. -..,..-=.- .
12.7N 138,5E
12. SN 138. lE
12. SN 137,4E
lZ.8N 137.0E
i2,7N 136,6E
12,7N 136.0E
12.9N 13S,4E
l?.9N 135.0E
1.2,9N 134,7E
13,2N 134.0E
13,5N 133,9E
13.4N 133.4E
13.3N 133. lE
13,4N i32.9E
13.7N 132,4E
13,6N 131.9E
14. ON 131,4E
14.3N i31. OE
14.6N 13 Cj.3E
14,8N i30,4E
14.9N i3@. lE
15,0N 1?9.9E
15.4N 129.5E
15.9N 129,0E
16. lN 1z8,7E
16.4N 128,5E
16. SN 128.3E
16.5N 127.7E
16.5N 127.6E
16.8N 127,6E
17. ON 127.3E
i7,1N 127,0E
l?.2N 127.0E
17.3N i26.7E
17, SN l?S.5E
1?,3N 126.4E
17.3N 1E!6,5E
17, SN 1?6. iE
17, SN 125,8E
17,3N 125,9E
t?,4N 125,3E
17,-IN 125, SE
17, ?N 1?5,4E
17,7N l?S. OE
18. ON 124.3E
18. ON 1.24. OE
17,9N 123, SE
i8.2N 1,33.9E
18.2N 123,6E
18. ON 1.?3,6E
18. lN 123,3E
18.2N 123.5E
18.4N 123.3E
18.8N 1?3. lE
1S,9N 123. oE
i8,9N 1z3. L3E
19,3N 122,8E
19,4N 1? F2,6E
t9,4N 122,8E
19,8N 122,5E
20,0N 122,2E
20,’JN 122,7E
20,0N 122.7E
20,2N 122.7E
20,2N 122.7E
ZO, lN 122.6E
20,3N 122.7E
?@.3N 1e2.9E
ZO.4N 123,2E
20. SN 123.2E
20.3N 123. lE
20.2N 123.2E
i?O.3ti 123. IE
28.3N 123.5E
20.2N ;23.6E
20,2N 123.3E
20,1N i23,0E
.?0,5N 1?3. SE
20.2N 123,6E
20. lN 123,7E
19.8N 123,7E
19.8N 124,9E
i9.6N 12S,0E
20,4N 123.6E
19.3N 124,3E
2@,3N 124. SE
17.8N 123,1E
16.7N 125.2E
15.9N 124, SE
i6,2N 127. OE
16.2N 127.5E
16.3N 127.4E
16,3N 127.8E
15,7N 127.9E
15,8N i27.2E
15,9N 1Z7.5E
15,4N i28.3E
15.-IN 128,5E
15,4N 1?6.5E
15.6N 128,4E
14.6N 129,1E
15. &!N 129,3E
14.5N 129,2E
15.2N 129,4E
14.6N 128,9E
lS. lti 128,4E
15.4N 128,0E
lS.2N i28,1E
14.9N 128,6E
14,9N 128.5E
14.8N 129,1E
13.9N 127.9E
13,4N 127.3E
14. SN 129,8E
14.8N i29.8E
12.8N 127.4E

T5. W5, 0 /DO, 5.24HRs

TG .9x6.0 /Di ,S/24HRS

TS.5/5, S

EVE FIx
EVE FIX
EVE FIX

lNIT OBS EVE DIR 18NM

T6. 0/6.0 /D1 0/26HRs

T5 0/6 0 /L!l 0/25HRs

i%
77
78

;;

82

::
25
S6
87
88
89

:!
92
93

:2
96
97
98

1::
101
10.2
103
104
105
106
10?
i es
109
11’a
111
112
113
114
115
116
117
118
119
1.?0
121
122
123
124
125
126
127
128

X129
x;:;

132
133
134
13s

X136
i 37
138
139

i:~y

14Z
143
144
145
146
147
148
149

x;::

152
t S3
154
1 Ss
1 S6
157

X158
159
160
161
162
163

T6.6/6. 5-/ D0.5/22HRS

T6 .0/6,0
T4 5/5 .0 ,’WO S/24HRS

ltil T OBS

7s. 0/6. 5 /wi. 5/26HRs

T5 .0/5,0
T5 0/6 .0 /u1 ,@/22HRS

T6 e/6 .e-/D1 5/28HRS

T4 ..5S/S /WO. S/24HRS
EVE FIX
EvE DIA 12NM

T4. S/S. e zwo, 5/24HRs

T5.’ws. 0 /s0. W24HRS
T.i 0/s O+,uz 0/20H,qs

ULCC FIX

ULCC FIX

T4 0/4 5-/u0 ,5/22HRS

ULCC FIX

Exp LLCC
ULCC 2@.2N 123 .5E

T3 ,5/3,5
T2. L3/3, 0 /L12. e/28HRs

72. 0/2. e+fso, 0/2eHR5

Ti,5/l, s

INIT 08S ULCC FIX

ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX

lNIT 088

ULCC ● 1X
ULCC FIX

T2 .0/2 .e-zse .e/a7HRs

T1 5/1 S-/S0 L3z26HRS

T1, e/t. e
T1 .0/1,0

lNIT OBS
lNIT OBS

elRCRclFT FIXES

~g~;;~:;~~g MAX-FLT-LvL-uND f4ccRv
DIRtVEL/BRG/RNG NeV/MET

EVE
SHfiPE

FIx
POS1TION

FLT 7: W&B 0ss
LVL MSLP

EVE OR IEN-
DIRM/T6T10N

1s

EVE TEMP (C) USN
OUT/ lN/ DP/5ST NO

+21 +i?@ +16 i
+24 +2S +23
+24 +25 +23 :

4
+13 +15 + 9
+i?l +21 :
+26 +2? +26 s
+18 +23 +10 ?
+19 +22 + 7
+13 +1? + 7 9
+12 +17 + Q
+17 +,9 + 7 1:
+15 +19 + 6 1,.
+12 +19 +1,. 11
+13 +17 + 9 11
+11 +14 + s t .4
+16 +.?’1 + a 14
+14 +17 +11 15
+1.2 +1s +13 1G
+11 +15 +lc- ,,:

20 24e
443 320
4s 350
40 260

Se 260
50 360
65 2.4,>

50 270
100 350

?0 2?0
7% 030

1:: :;:

28e
050
e6(?
22e
1s0
340
120
300
180
26e
080
190
088
;;3

350
080
f+90
030
e9e

30 2,?e 6e
40 320 49
48 3S0 4@
31 i4e 1w3
37 04e 6S
S6 260 33
50 360 14
5S 230 17
48 060 30
39 18@ 20
57 3s0 le
33 130 140
S0 ele 60
64 320 S8
47 e3e ieo
65 320 1S0
78 33@ 4S
76 33e 90
69 280 30
90 360 2e

8 ie
12 =
12

12
8

1:
10
15
10

1:
10

6
s

1;
6
6

: :X%
@82348
09e555

2 e90826
6 0921e2
7 09.?332
s 10e60i
9 100835

1@2042
;! 102323
12 110832

111036
;2 1120s0
15 112331

121213
:: 121641
16 122300

130741
:: 131019

14.4N 1S3,6E
13,9N 153,6E
13,8N 153,7E
14, Z!N 153,9E
14.2N 1S3,6E
14.3N 153,9E
14.3N 1S3. BE
14,3N 153,7E
14.3N 153.7E
i4,3N 153. lE
14 6N 152.9E
14.3N 151,8E
14.2N 151.6E
13,4N 149,9E
13.4N 149,1E
12.7N 146. OE
13,0N i44.6E
12. BN 142.5E
12,7N i39.7E
12, SN i38,9E

850MB
15 E+0FT 1000
1500FT 999
7e0MB 3070
70@Tl B 3071 998
?00M8 3e37

lsOOFT
990
990

7041MB 3e04
700MB 3038
70em8 3046
70@ti B 2964 986
700MB ~~;~ 993
70@n8 992
70@MB 3019
700MB 3009 991
70011B 2323 981
700MB 2859 973
70C3MB 2S41 969
700MB 2817 967
?OOMB 2?92 966

20
40

:: C lRCULI+R
ELLIPTIcaL :; 8 070

: CIRCULAR
CONCENTRIC 4 8

2 COnCentriC ;: 2e
2 CIRCUL#IR

3:

le
10

202



$2?3
24
25
26
27
28
29
30
31
3.2
33
34
3s

:9
38
39
40
41
42
43
44
45
46

FIx
No

i
3
4

:
7
s

1:
11
12
13

x ;2
16
17
18

::
21
22
23
24
2s
26

::
::

:2
33
34
35
36
37
38

* ::
x 41
% 42
x 43
* 44

132038
13?312
140X31
141103
142030
142?34
150838
151110
152030
152309
160835
161137
16?030
162306
170543
170828
1721@0
17i?343
180842
182@45
182326
191130
192315
?00205
20211?
202325

;:::;
13.4N
13.6N
14.5N
14.8N
16, &!N
16.5tl
17, iN
17.2F4
17,4!{
l?. SN
17.9N
18. ON
18.8N
19. ON
20 ON
20. 2N
20 3N
20. ON
19.4W
16.9N
15.8Pi
15.3N
15 5N
14.4N

./OOMB
700MB
700MB
700MB
7001’1 B
700Pl B
700MB
700MB
70QM8
700ma
70011B
700MB
700M8
700MB
700MB
700M8
7001’lB
700MB
700MB
70011B
700t13
700MB

1500FT
1500FT

7001’18
lSOOFT

2566
2511
2336
2334
2325
228Z
2540
2554
252s
23s8
2641
2669
29?7
267’2
2S36
2548
2661
?676
2766
2963
3014
3059

10 1
10 1

72

::
2

1: z
16 2

5?
33
42

8
12 3
1: 3

2
82

::
15 2
10 5
12 3
l! ?.j

3.2
12 s
12 1

ELLIPTICAL
ELL1PTIC6L
C lRCULAR
CIRCULCIR
CONCENTRIC
C1RCUL4R
C lRCULAR
CIRCULOR
EL LIP TICeL
ELL1PT1C6L
C lRCULAP
C1RCUL6R
C lRCULe R
CIRCULeR
ELL1PT1C6L
CIXCULtiI?
C lRCUL&R
CONCENTRIC
CIRCULeR
ELLIPTICeL

180
130

+12
+12
+18
+17
+17
+14
+17
+17
+1?
+14
+12
+13

+::
+11
+12
+13
+14
+14
+1.?
+11
+16
+27
+28
+12
+28

+18
+2 1
+26
+27
+2s
+24
+19
+2@
+22
+23
+19
+23

+::
+20
+16
+17
+2 1
+24
+19
+20
+18
+27
+Z!7
+14
+3@

+12
+10932

913
91?

909
937
939

100
i 00

;::

125
100

110
90
90

:;

50

5s

::
30

10
10

16
15

20
27

::
10

2?0
10

8

30

z
10

340
220
010
190
030
190
240
150
@60
170
090
220
090
200
240
150
040
190
130
320
290
080
010
190
320
330

240
130
Z70
110
290
110
1 S@
02e
33@
040
:::

038
;::

090
290
130
020
2s0
220
330
200
120
z7e
21e

+s
+13
+15
+15
+12
+11
+13
+8

+::
+10
+12
+13
+9
+11
+6
+10
+8
+24
+24
+16
+23

1??0
120

1s0

240

941

951

951
93s
936

953
962

987
997

1000
999

3100
1002

R4DRR FIXES

EVE EYE
SHRPE D1fWl

-CODE
TDDFF

/////
43308
40000
53610
//,//
43S12
5290Z
43S08
/////
43208
43605
43460
40703
4e4e3
40210
52704
/////
50904
60908
50L300
S12e4
si 2e4
50201
50000
//,, /
S2504
50902
S2502
62010

~;~i FIX
POS1TION Rl+DeR

Rfi DnR
POS1TION

SITE
UMO NOficcRv

FRIR
POOR
GoOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD

GOOD
GOOD
POOR
POOR

COMMENTS

UeL1
nov
IIOv
Mov
nov
Mov
Mov
mov
Mov
mov

-0:::08209818
0512
1210
1114
1015
1017
0710

OPN E
WALL CLD OPN E
UQLL CLD OPN NE
MAJOR RX15 12/6
LlhLL CLD oPN NNU

lJALL CLD OPN SSN

CIRCUL*R 12
CIRCULQR 12
CIRCULQR 14
ELLIPTICRL
CIRCULeR ie
CIRCULRR 11
CIRCULfiR 9
CIRCULRR 9
CIRCULRR ;

13,6N 14-I,9E
13.6N 144.9E
13,6N 144,9E
13,6N 1’?4.9E
13,6N 144,9E
i3.6N 144.9E
13,6N 144.9E
13.6N 144,9E
13,6N 144.9E
13.6N 144,9E
13,6N 144.9E
13.6N 144.9E
i3.6N 144.9E
13,6Fi t44,9E
13,6N 144.9E
16.3N 12e.8E
16.3N 120.6E
16.3N 120.6E
16.3N 12e.6E
18.4N 121.6E
16.3N l?e.6E
18.4N 12i.6E
16.3N 120.6E
18.4N 121.8E
18.4N 121.6E
18.4N 121.6E
18,4N lel.6E
18,4N 121.6E
18.4N 121.6E
18.4P+ 121. sE
18.4N 121,6E
18,4N 121.6E
18.4N 121.6E
18.4N 121 .6E
18,4N 121,6E
18.4N 121.6E
16,3N 12e,6E
16,3N 12e,6E
16,3N 120,6E
i8.4N 1.21 .6E
18.4N 121,6E
18.4N l?l.6E
16.4N 121.6E
18,4N 121,6E

91218
91218
91218
91218
91218
91218
91218
91218
91.S18
91218
91i?i8
91,?18
91218
91218
91218
98321
98321
98321
98321
98231
98321
98231
98321
98231
96231
98231
98231
98231
98231
98231
98231
98231
9a231
98231
98231
98231
98321
98321
9832. t
98231
98231
98231
98231
98231

LIRLL CLD OPN SW

SP!R oVRL% 015 DEG4././
/////
4////
4,./,
/,///
:W:

4////
i 1782
,////
11?42
10672
ie791
10681
11861
118s0
/////
11741
:;4; :

45///
4s///
55./0
55//0
5./. /
5..//
s.,,,
5////
5/.//

SPIR OVRLV 015 DEG
EvE 60 PCT ELIP OPN NE
SPIR OVRLV 01S DEG

EYE 6e PCT CIR OPN NE-SE-2

EYE 70 PCT CIR OPN SW
EYE 75 PCT CIR OPN SW
EVE 60 PCT ELIP OPN SE
EVE S% PCT ELIP

SPIR OVRLV 10 DEG

{OT USED FOR BEST TRCICK PuRPOSESNOTICE - THE ASTERISKS (X> lNDICflTE FIxES UNREPRESENTOTIVE eND



EEiEil
BEST TRQCK WI%RNING

POSIT
5.4 156,4
5.7 15s,4
6,1 154.4
6.7 153,1
7.2 151.7
7.7 149,9
7.9 148,2
S.4 147,2
9.1 146,0
9.4 144.6
9.8 142.8

10.2 141.3
10,5 139.9
10,9 138.5
11.5 137,1
Iz, e 135.8
12,5 134,7
13.2 133.8
14.0 133,1
15.0 132.7
16,0 132.4
17.3 132.4
lB.6 132.5
19.7 132,7
20. s 133.3
22.0 134.4
23.4 136.0
24.7 138.2
25.8 1+0.4
26,6 143.0
2?.1 145.7

WIND POSIT lJ&,iD
20 9,0
25 5.6 lS;:~ 25,
25 6,1 164,0 30.
2S 6.9 152.6 40,
3e 7,3 152.0 35.
35 7.8 150.9 35.

B.6 148.9 35
:; 9.1 147.3 40,
60 9,2 145,9 60.
65 9.6 144.6 60,
7% 9.9 142.9 60.
75 10.4 141.1 60,
80 10,5 140.3 70,
S5 11.0 138,6 75,
95 11,5 137.3 85.

1e5 12.4 135.8 90,
110 12.6 134 7 110.
110 13.3 133.5 116.
100 13 9 133.1 115.

90 15.0 132.7 120.
80 15.9 132.4 95.
90 17.3 132.3 B5.

100 18.6 132.4 95,
110 19.9 132.7 100.
105 20. B 133,1 105.
100 22,1 134,6 1;;.

90 23.6 136.0
75 25.0 137.7 80:
75 26.0 140.5 80.
70 27.2 143.9 70,
60 Z7.2 146.9 60.

24 HOUR FORECfIST
ERRORS

4S HOUR FORECCIST 72 HOUR FORFCfiST

DST U;MD
ERRORS

POSIT
ERRORS ERRoRs

lJ~:D DST LIJND
-0. 0.0

POSIT WIND DST lJIND POSIT WIND DST LI;ND
0.@ 0.0

0.
0.0 & 2;.-: 0: 0.0

K.@ 152.3 ~~: 176, 0,
2::

6.7 142,5
0.0 0. -0,

7,6 143, S 75. 360, -10:
7.2 149.3 72, 5.

::; 1:. B 7 148.3
2.0 144.6

5S. 68, 0. 10.0 143.8
60. 152. -10. 8.9 139.9 75. .227, -20,
65. 148. –10. 11.2 139,1

5. 9.4 147.8 5s, 108,
80. 200. -,?s.

-5. 11.5 143.3
60.

65. 209. -1S. 13.5 138.7 ;3. 241, -36.
0. 10.2 146.5 ;;: 122, -10. 11,9 141,8

59. -10. 11,0 143,4
65, 203, -&!@, 12.7 136. S 178. -30,

BE. -10. 12.5 137.4 75.
4:: -15. 11.6 142.0

63. -.30. 15.1 131. B
65.

90, 100, -l@,
94, -10. 13,9 136.3

0. 11.3 14@,3 7s
S0. 118, -25. 1S.7 130,9 95, 146.

6,
53.

-5. 11.1 139.4 ?5,
-5. 14.1 134.9 95. 97. -15. 16.8 130.3 105. 130, 22:

S4. ’10. 13.4 134.6 95.
8. -10. 11,9 136, B 75. 30, -20. 14.7 132.3

48, -15, 16.4 130.1 10S. 143. 1s,
95. 63.

17. -15, 12,9 135.2 7s
–5. 18.1 1Z8, Z 16S, 247,

64. -30, 15.8 130. B 95. ig:: 5. 19.5 127,0 1E5. 322, -::
24. -le. 12.6 13s,6 9@ 53, -20. 15.9 131.4 100.

8, -10, 13.7 133.4 9s
20. 20.3 129,4 110, z21.

38. -15. 17.5 130.4 1k35. 115. 15, 21.9 129,2 110. 289. I@ :
12..-10. 15.0 132,6 105, ~S: 5. 19.9 131.3 115. 103.
2;: -1S, 16,3 132,2 110.

15. 23.9 133.2 110. 157, 20,
20. 20.4 131.3 120. 89. 10. 24.3 133,1 110. 279.

%. 16,2 130,9 130, 87.
3s

50. 20.1 130.1 130. 185.
19.

25, 23.7 133,9 120. 376,
5. 17.2 130,4 130, 115.

45.
40, 21.2 130. B 13L3. ?06.

6. 1S, 17,5 131,3 130,
30. ,?4.2 134,5 115. 483,

95.
45.

30. 20.8 131.6 130. 890.
0, 30. 18.8 132.0 130.

49, 2~..j 13;:; 11:: 677. S5.
67. 20. 21. B i33. @ 120, ,335.

6.
4s

15, 19.9 132, ? B5,
9.

6.
82. -20. 22. B 133.7 80. 408. 5,

‘5. 22.1 133.1 713,
:3: e,e 0, e,

73. -30. 25.7 135.0 65. 434. -5.
-5, 24.8 134,6 90, 114.

0,0 Q, 9.
e. 3::g 14;F3~ 8:: 33s.

12: -10. 2s.8 135.3
20. 0,0 ‘8:: 0, e,

90. 171, 15.
11, 0. 25,6 135.2

-w
95. 249.

0.0
T;; 0.0 0.0 0, :: e.o

@. 0.

13.
-0.

0, 27.1 142.3 85. 48,
@.e 0, 0.

:: 2::: 144,7
0,0 0,0 0, -0, 0,

74?: 165. 1:. e,e
0.0 0.0 0. e.

::: @.@
Cl.@ @. -e, e.

-0.
e.e

0,0
%.0 0. e.

13. 5.
0,0 0. -0.

0,0 0,0 0, -0. e:
O.e e.e 0,

e.e
e.

O,@ 0, -0, :: 0.0
60, 0. 0.0 e.e 0, -0, e,

9.0 0.
0,0 e.o 0. -0, 0,

e,

64. 0. 0.0 0,0 0. -0. 0.
.a.e 0.0 0.

0,0
0.

0,0 0, -0. e. e.e 0,0 0. e,

CILL FOREcf+sTS
URNG 2;; :R ;~C&H+ ~~&:R

fWG FORECfIST POSIT ERRoR 20.
eVG RIGHT fiNGLE ERROR 13. 61, 93. 131.
6W3 INTENSITY MIIGNITUDE ERROR 16. 17. 2: ;
IY.JG INTENSITY azes -; :
NUMBER OF FORECfiSTS 30 2: 2; 18

DISTnNCE TRFWELED BV TROPIChL CWLONE IS 2709. NM

4VER<

FIX
NO

*x;
x3
:
x 2
X6

7
8

2 1:
x 11
* 12
x 13
x 14
* is

16
17
18

4:
21
22
23
24

$2
27
728.
29
30
31
32
33
34
3s
36
37
3B
39
40
41
42
43
44
4s
46
47
48
49
se
51
S2
53
54
Ss
S6
S7

::
60
61
62
63
64
65
66
67
68
69

TYPH00N;4~;;LE OVER 35 KTS
Ls4rlc 48-FIR 2~&HR

94. 185,
14, 61. 93, 131.

16, 17. 22.
-::
26 2: 2:” 1:”

OF TROPICRL CYCLONE 1S 15. KNOTS

TYPHOON CL6RII
FIX POS1TIONS FOR CYCLONE No. .?9

SflTELLITE FIXES

FIX
POS1TION (+CCRV

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
g:: :

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN s
?CN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
Pcri 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN S
PCN 4
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 2
PCN 2
PCN 4
PCN 3
PCN 3
PCN s
PCN 6
PCN 5
PCN 6
PCN 6
PCN 4
PCN 6
PCN 4
PCN 4
PCN 4
PCN 4
PCN 1
PCN 2
PCN 2
PCN 3
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2

DvORAK CODE COIIMENTS

TO, @/O, e lNIT OBS

T1, S/1. S lNIT 0SS

TZ .@/2 .Q /DO S/10HRS
ULCC FIX

T3.5/3. s INIT OBS

ULCC F 1X
ULCC FIX

13 .0/3,0 /D1 ,0/21HRs ULCC FIX

ULCC FIX
ULCC FIX
ULCC FIX

T3 0/3. S /L10. S/28HRS

T3 S/3. 5 /DO. S/24HRS

T3. 5/3. S /DO. 5/24HRS

T4. S/4.5 /D1 0/27HRS
T4. @/4.0

TS. @/S. .S /D1 . S/24HR6

T5, m/s. e
TS S/S. S /Di 0/20HRS

r5. S,.s. s fDO, 5/2aHRs

T6, @/6, e
T5 e/5 0 fUO .W24HRS

m, 0/6, e-aw. S/2.SHRs

INIT 08s

lNIT OBS

ULCC FIX

ULCC FIX

lNIT 0~~

SITE

PGTU
PG?U
PGTLI
PGTU
PGTU
PGTI,I
PGTU
PGTIJ
PGTU
PGTU
PGTLI
PCTU
PGTU
PGTLI
PGTLI
PGTLI
PGTLI
PGTLI
PGTU
PGTw
PGTIJ
PCTW
PGTu
PGTW
PGTu
PGTI.I
PGTIJ
PGTIJ
PGTI.!
PGTU
PGTu
PGTLI
PGTU
PGTu
PGTIJ
PGTu
PGTU
PCTIJ
RODN
PGTw
PGTIJ
PCTW
PGTw
PGTW
RPMK
PGTU
PGTIJ
RPMK
RPPIK
RODN
PGTU
RPPIK
PGTU
PGTIJ
RPMK
PGTU
:$J[

PGTw
RPMK
PGTw
RSKO
PGTw
PGTu
PGTw
pGTW
PGTu
PGTu
PGTI,I

-e.
-0.
-e.
-0.
-e.
-e.
-0.
-0.
-0.
-e.
-e.
-0.

204



x
?2
73
74
75
76
77
78
79
80
81
82
83
84
8S

x :$
X S8

89
90
91

x ::

1918e0
192100
192109
192Z34
200024
200300
200600
i?0@700
20W931
201200
Z01305
201600
.201800
201945
202@48
202.210
21@004
.210300
21c+6@0
211245
211800
212027
220000
220300

19.9N 132 7E
20.2N 132.9E
20 3N 132.9E
2@.4N 133,1E
20.8N 133.3E
21.4N 133,8E
22. lN 134.6E
22.3N 135 OE
22,1N 135,5E
23.4N 136.3E
23 7N 136,6E
24,5N 137.2E
24.9N 137,71
25,1N 138.9E
25.4N 139.7E
25,6ti 140. lE
26. lN 14@.6E
26.8N 143. OE
25 ZN 1.13,2E
27.3N 146. @E
Z7,8N 148. OE
?? 9N 149,5E
27.1N 150,7E
27. ON 151,5E

FIx ~;~E FIX
NO POS1TION

FIX ;;~E FIX
NO. POSITION

141200
:

6.3N 153.9E
150900 8.3N 149.7E

PCN 2
PCN 2
PCN 2
PCN z
PCN 1
PCN 2
PCN 2
PCN 1
PCN 1
PCN 4
PCN 3
PCN 6
PCN 6
PCN 5
PCN 5
FCN 5
PCN 5
PCN 6
PCN 6
PCN 5
Pcti 6
PCN 5
PCN 6
PCN 6

FLT
LVL

iS@OFT
850t’1 B

1500FT
1500FT

700MB
850MB
700MB

lSOOFT
700MB
70c3MB
700MB
700tlB
7@0M8
700MB
7@0MB
700MB
700NB
7@0MB
7@F3MB
70L3M8
700n8
700MB
700M8
700MB
700MB
70@NB
700MB

1500FT

T5,0/5.0-/S0 .0.24HRS

T3 ,5/4. S /lJi?,5/?4HRS

T3 .5/4.0 /LI1 ,S/21HRS

EYE FIX
EYE FIX
EYE FIx

1001

1:::

988
9B2

974
967
965

960
9S6

957
9S8

948
94Z
943
9S2

1003

EXP LLCC

RI RCR/lFT FIXES

VRX-SFC-WND MOX-FLT-LVL-LIND hccRY
vEL/8RGTRNG DIR/vEL/BRG/RNG Nhv41ET

15 300
25 @90
3L3 040
3S 090

50 130
70 3S0
55 360

65 350
80 0s0
90 090

110 050
ss 300

12@ 300

6s 360
80 160
8e 090

?s 330
110 2s0

3s 110

%
E
30
30
80

15
10
15

2:
10

60
10
10

55
10

60

300 20 300
020 23 340
150 27 040
200 40 090
020 30 280
;;: 36 130

S8 090
070 49 360
0S0 S4 310
2+90 61 350
;7’: ?0 3s0

84 050
060 60 340
180 100 050
110 126 050
350 88 300
060 96 330
220 92 230
170 82 090
260 78 170
100 8? 090
220 112 120
020 111 020
060 113 330
200 105 100
290 84 220
200 62 040
3!50 50 120

SVNOPTIC FIXES

INTEN51TV NEOREST
EST IMfiTE DATQ (NM) COMmENTs

030 +35s SVNOP STaT1ONS 91334 nND 91338
03s 065 SvHOp ST fiT1ONS 91324 &ND 91334

EVE
SHAPE

CIRcuLRR

PGTU
PGTIJ
PGTIJ
PGTw
PCTU
PGTIJ
PGTU
PGTIJ
PGTIJ
PGTLl
PGTL!
PQTU
PGTIJ
PGTU
PGTU
PGTu
PGTIJ
PGTw
PGTU
PGTLI
PGTIJ
PGTw
PGTU
PGTu

EVE OR IEN-
DIFiM/TeT1ON

40

CIRCULeR
ELLIPTICAL ~~ 20 05e
ELLIPTIcAL :$ 3e %70
CIRCULfiR
CIRCULFIR
CIRCULfiR ::
ELLIPTICRL 2e 1S ele
ELLIPTICRL 30 ze 020

CIRCULeR 3e
CIRCULOR ;;
C lRCULFIR
CIRCUL6R
ELLIPTICSL ~~ ?e 360
ELLIPTIC)% $: 20 36e
C lRCULF?R

CIRCULeR s

EYE TENP [c]
OUT, lN/ DP/SST

+24 +2?5 +23 27
+18 +19 +18
+24 +23 +23
+24 +26 26

+19 +23 +18
+14 +16 + 9
+26 +&!7 +25 2S
+12 +15 +13
+14 +16 +11
+16 +17 +1S
+13 .17 +14
+is +18 +ie
+18 +21 + 9
.13 +.23 +14
+13 +?@ +18
+13 +19 +13

+18 +12
+16 +ze +11
+18 +19 +10
+12 +?0 +i3
+13 +19 +13
+22 +19 +11
+14 +20 +11
+14 +16 +10
.10 +17 +11
+10 416 +10
+23 +22 +21

NOTxcE - THE RSTERISKS c* ) INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRRCK PURPOSES



~~~~O~gR

tcezlzz
1s!02182
ize3e0z
1a03e6z
1203122
1203182
ii?040ez
1F$a4e6z
1204i2Z
1204182
120500z
12% SS36Z
i20F,1s!z
1z0518z
129699Z
12e6e6z
1.2 L3612z
1ze6i8z
12c37%0z
1207@6z
120712Z
12@718Z
lzeaeOz
1208’66z
1Z0812Z
120818z
i20900z
1 W906z
120912Z
i20918z
121000z
I.sloofiz
1F!101ZZ
12ie18z
ieiieez
1211@6z

8EST TR.4

POSIT
6,3 149,2
6.4 148,1
6,s 146,8
6,s 145.4
7,0 144.1
?,? 142.9
?,4 141.9
7,5 i4i. e
7.7 140.2
8,e 139,2
8.3 138,3
8.6 137,5
9.1 136.7
9.6 136. e

1L3.Z 135.3
10,8 134.8
11.5 134.3
12. ? 133.8
12.9 133.4
13.6 133,1
14,4 132.7
15.0 132,3
15. s 131.9
iS.8 131,7
16,1 131,4
16, s 13:. $
17. e 13e,7
17,5 130,4
18.1 i3e, i
1s.7 i3e. e
19.2 129,9
19.9 13@,1
iY3.8 13@,4
21.9 131,2
2.S.9 132,3
23.9 133.4
24.8 135,0

CK UfiRNING
ERRORS

24 HOUR FORECeST 48 HOUR FOREC&ST ?2 HOUR FORECRST

kll ND
ERRORS

P081T LI;:D D5T U~:D POSIT U;ND _tI:T IJ;ND
ERRORS ERRORS

2e e,e o.e
POSIT

@.e e.e
bl;~D D5T IJ;ND POSIT U;:D -&T LUND

20 o,e e,O 0, ~g, e, e.e e.e e.
0 0,0 -e.

-e. 0. 0
0,0

20 e.o 0.0 0, e. e.e e.0 e. -e. e,
e.e g. -.6, 0, 0.0 ~1~ e. -e: 0,

20 0.0 0,0 -0: :. e,e
0.0 0.0

e. -0. 0,
-0, 0, e,e 0.0 e.

20 :: Z:: e. -o.

-0.
::e.e 0,0 -0. e,ci

e.e ~:~ -0. e.e e,.a ;:
::

-e.

0,0 0. -6. ‘a;
e,O ::

R ::: e.e g:
e.e ::

-0. 0.0 0.0
Ci,e 0. -e. 0.0

-0, e.

-0. 0,0 e.e e. -0, e, e,e
0,0 0. -e. 0. es+ 0.0 -e, e.

::2s 0,9 e,O -0. :, e.e e.e ;:
0.0 0.

-0. 0.
-0. e. 0.e e.e

.25 e.e e.e 0, -e.
e.e 0,0 0. -0, 0.

e.e e.e
0.0

-e. ::

-e. e.
0.e e, -e,

30 e,e35 8,5 ~>::: -e. e.e
e.e e.e g: -0. 0, e.e e.e

3:: 13.
e.e

-::
0,

9.4 134.6 5:: :;:
e.e 0,0 -e, 0.

8,8 137.4
5. 10.5 13e.7 65. 214.

e, ~y:$ ~zg:: ~~ ; & ; -4;:

35. 13. -5.
:: 9.0 136.8 45.

9.8 133. s SS. 5. 11,2 129.3
e.

70. 265. ’10. 12.7 124,7 6e. 447, -SO,
9.9 133.1

so
65, 118, 15. 11,2 128.9

9.6 13S.8 se. 1::
80. 294.

e. ii. e 132.6 6S. lel,
-10. 12.8 124.2 65. 463. -se.

se 30.1 135.0 5S. 19,
10, 12.4 129,2 7e. 239, -,?@, 13,2 125, .2 6S. 385. -5e,

S0 11.9 134.9 ~~:
5. 12.0 131.6 65. 118,

13,
0. 13.3 1E!7.8 70, 272, -35, 13,9 123,5 65. +~6, -SS.

5e 11.9 134.5
0. 13.7 132.4 65, 41. ’15, 15.1 129.0

27, 5. 14.1 132.1 65,
6S. i62. ’45. 16.3 12S.5 ~;: ~gg: -?e.

S5 12.2 133.8
gg: :;;: 15.3 sa9. i 6e, 141, -SS, 16,3 12S,3

se. e. ‘5. 14. S 131, S Se,
-7e.

16.0 128.0 5S, 121, -6e, 16.9 124. @
65 12.9 133.2 45. i=: “20. 1S.0 13e.8 SS, 70. -50. 16.2 127.3

se. 3s9. -4s.

80 13, S 133.1 75, -S. 1S,6 131,2 ice.
S5. Zel, -6S. 1S.9 1.5!3.1 50. 412. -;:.

90 14.5 132,9 95. 13.
f;: ’10. 16.4 128.8 10S, l;;: -.20, 1s.6 12s,8 he, 315. .

S. 16,3 131.2 i2e.
9e 15,1 13?,5 8e 13. e. ie, s 131,8 lee.

5. 16.8 129, ? 11s, -S. 17.0 127,5 110. 281.
6. -15, 17. e i29, e

7e:
105 15.6 132,2 100, 18. -5. 16,8 130,8 1e5.

90, 117. ‘5. 17. e 126.9 8e. 382,
13, -15. I?. @ 1.3s,7

iie 15,7 131.9 iie, 13.
95. 149.

e. 16,4 13e.6 110,
30. 17.0 126.6 65, 478, :::

115 16.1 131,4 110. 0. -s, i7, e b29.3 ies.
67. ’15. 17.7 1Z2.9 l@O, 149. 55, 19, s 127,1 Se. 439, 60,
80, -;:.

115 16.5 131,1 115. e. e. 17.7 129.7 %:::
18, .2 1.? 7,7 lee. 218.

62.
gg: 1::: 123:: 9:: 568, 6S

i2e 16.9 i3e,7 ies, 6. -1S, 18.9 129.3
19,3 1S!8 ..2 95. z3e.

38. 25. S1l. i? 128.6 8e, 230.
-e. e.

12s 17.5 i3e.4 lee, 0. -2S, Ze.4 128.8 8e 79.
45. 0.e

3s, 8S,2 13e.~
e.e e, -e, e.

120 1s,4 130,1 100, 18. -20. 22.6 12s.1
6s, 196. 3s,

75. 130.
e.e

3S, a~:~ 132.4
e.e ~, -e. e.

95 i8.7 129.8 9e. ii.
6: ; 223.

-S. 22.7 129.2 65. 1~~: efi,
3:: 0.0 e.e -e. e.

65 19, ? 13e,2 W: 34. 1S. 24.4 133. e 55.
e.e

.~~, e.e
-e. e.e e.e O: -e. e.

45 20.1 i3e. t
e.e e, -0. e.

12. e. 23:: i3~:g 2:. 74,
e.e e.e

e.e 0.e ~: -e. e.
-e. e.

::4e .21, e 13e.6 4e. IS. e. -e.
e.o e,e

e.e
--a. e.

40 Z1,4 131.3
e.e

e.e “ ::
-e.

4e. -e, ~,31. e. e.e -e.
e.e

::
e.e 0.0 0, -e. ::

e.e :: -e. e.

3s 0,0 0.0 e.e e.e -e. e. e.o
@.@ e.e -0. .6:

30 23,9 133.5 3:: e. e.o
e.e e. -0. e. e,e e,e e,

25. 3:: s+,
e.e e, -e. e. e.e

-e.

25 25,0 134. S
e.0 0.

e.o
-e. .3. e,e

e.e e, -e, e. e.o e.e e.
0.e 0. -e. e,

-e. e. e,e e,e O, -e. e.

6LL FORECtISTS
URNG

WC FOREChST POSIT ERROR
a~--~R ;&HR ~~;:R

13.
WC RI GH’T hNOLE ERROR ie, S8 1:~: 3ie.
:.VG INTENSITY MfiQNSTUDE ERRoR 18.

-5: -1. -1:
53.

;4VG lfiTENSITV B1f16 -6.
NuMzIEf7 OF FOREC,4STS .?6 22 19 16

TYPHOONS UHILE OVER 3S KTS
uFW# Z4-HR &-HR 3~~~HR

69.
9. S9 i::: 329,

19. 52.
-; : -e. -s :
24

-17,
21 17 13

DISTIINCE TRAVELED BY TROPICFIL CYCLONE 1S 186e. Nf4

6VERIlGE SPEED OF TROPICfIL CYCLONE IS 9, KNOTS

TYPHOON DOYLE
FIX ?OSITION6 FOR CYCLONE NO 3e

S4TELL1TE FIXES

FIX
NO.

FIX
POS1TION

S,6N 148.4E
6,SN 148.2E
7.eN 147.7E
7,2N 147. SE
7,3N 147.4E
7.1 N 144.7E
7.?N 14S.6E
7.5N 143.9E
7,SN 143,3E
7,9M 142.9E
7.6N 142.3E
7.4N 141.8E
7.SN 141,9E
8.3N l+e.8E
S.3N 142.4E
8,3N 141.9E
S.!W 141.7E
8,6N 141.7E
8..sN i4e. eE
8,7N 141, SE
8.eN 139.6E
8,1N 139,3E
8,SN 138,7E
8.5N 136,3E
8,9N 137,6E
8,7H 137, SE
9,eN 136,7E
9,2N 136,6E
9.6N 136, SE
9.4?+ 136,2E
9.9N 13S,2E
9,9N 13S,7E
9.7N 135,6E

ie. eN 13S. SE
ae.4N 135,4E
10.8N 134.6E
ie. lN 134.8E
ie.7N 134. lE
le.6N 134.7E
10.2N 135. t3E
11.1N 13S. lE
11.7N 134,1E
11. SN 13S, eE
11.9N 134,2E
11.7N 133,9E
11,7N 133.9E
11,9N 133, SE
lZ..?N 133,6E
li?.4ti 133. @E
13. lN 133,4E
13.4N 133. SE
13,2N 133,4E
13.5N 133. lE
13.9N 133.2E
14,1N 133,1E
14.6N 13.?.9E
14,8N 132.6E
14.8?4 13Z.5E
lS. SN 131.9E
15. lN 13a.4E
15. ?N 132. SE
15.3N 132:3S
15.6N 132.2E
lS. SN 131.9E
15.6N 131.7E

nCCRV

PCN S
PCN 6
PCN 6
PCN 6
PCN S
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN S
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PC?+ 6
PCN 5
PCN 6
PCN 6
PNS

EPN6
PCN 6
PCN S
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN S
PCN 6
PCN 3
PCN 6
PCN 6
PCN 4
PCN 4
PCN 6
PCN 3
PCN 4
PCN 3
Pcw 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCM 6
PCN 3
PCN 4
PCN 1
PCN 2
PCN 2
PCN 2
PCN 2
PCN 3
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2
PCN 2

DVORfiK CODE COMMENTS

T1. e/1. e INIT 08S

T1.O/l. e lNIT 08S

T1 S/1 . S /De,5/Z4HRS ULCC 7,2N 144.7E
ULCC FIX
ULCC FIX

7i efi”. e+/se, e/24nRs
ULCC FIX
uLCC FIX
ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX

T2 . e/a 9 /De. 5/84HRS

T2 S/2 ,S /D1 .SZ24HRS

T3 ,e/3 ,e /D1 .e/24HRS

13 .S/3 .S-/Di .e/24HRS

T3. e/3. e

T3. s/3.5
73 .s/3.5 /no. 5/24HRs

74 e/4 .e /D9.5/24NRS

74 e/4 .e /D1 .e/24HRS

TS e/S .e+/D1 5/24HRS
T5 e/5 .e /D1 5/24HRS

T5 .5/5,5 /Di 5/24HRS

ULCC FIX
ULCC F: X
ULCC FIX
ULCC FIX
ULCC FIX

lNIT OBS

INIT 06s

4e PCT EYEUflLL E-SU
EvE D1fi SNII
EYE FIX
EYE FIX
EVE FIX

EYE FIX

SITE

PGTLI
PGTu
PGTIJ
PGTLI
PGTU
PGTu
PCTU
PGTu
PGTU
PGTu
PGTw
PGTIJ
PGT!J
PGTU
PGTu
pGTW
PGTu
PGTu
PGTU
PGTu
PGTU
PGTu
PGTU
PGTu
PGTu
PGTL4
PGTIJ
PGT!J
RODN
PGTU
RODN
RPMK
PGTU
RPMK
PGTu
PGTIJ
RODN
RODN
PGTU
RPfiK
PGTIJ
RODN
PGTU
PGTu
PGTu
RODN
RODN
PGTU
PGTIJ
PGTU
PGTu
RPNK
PGTIJ
RODN
PGTU
PGTu
PGTu
RODN
RPMK
PGTU
RPNK
PGTu
PGTu
PGTU
RODN

m



------ .- . . --- --.>.arl ,Je, et
15.7N 131,7E
15.7N 131.9E
15.7N 131.8E
16. ON 131.6E
16.1N 131.4E
16. ?N 131.3E
16.3N 131. OE
16.5N 131.7E
i6. SN 131. i!E
16. SN 131.2E
16. SN 130,9E
17. ON 130.7E
16. SN 130.5E
17. lN 130.8E
17. lN 131. lE
17.5N 130,6E
17.3N 130.5E
17.2N 130.3E
t8.4N 130,1E
17.8N 130. lE
18 7N 129,9E
18.8N 129.9E
18.8N 129.9E
19. lN 130. lE
ZO. @N 131,2E
19,5N 130.8E
ZO. ON 131,3E
20,1N 131 ,5E
Z@. ON 130.7E
20. lN 13&!. OE
20,3N 131.3E
20.4N 130,5E
Z0,2N 13@.6E
?O.5N 13@.3E
21 ,4N 130.7E
21.4N 131.2E
21,4N 130. sE
?1 .ZN 131. lE
23.2N 133,5E
23. lN 134. lE
23. ON 133,2E
23.2N 134,7E
??.8N 135. OE
23.8N 133.6E
?3.2N 133. OE
23.2N 133.3E
24.6N 13S. @E
24.4N 135.4E
29.9N 144.9E

FIX
POSITION

8.7N 137.3E
9.1 N 137. OE

10,6N 135.3E
11. lN 13S. lE
11. SN 134. OE
12. ON 133. SE
13. lN 133.5E
13.5N 133..SE
14.8N 138.6E
12.. IN 132.4E
15.6N 131.8E
15.8N 131,8E
16.2N 131, ZE
16.4N 131.2E
t7.2N 13%.5E
17.4N 130.5E
lS.4N 130. lE
18.8N 129.8E
19.4N 130.3E
20. IN 130. @E
20.9N 130.6E
21.2N 130.8E
?3.5N 133. OE
24.2N 133.5E

PCN 1
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN Z
PCN 2
PCN 1
PCN 2
PCN 1
PCN 4
PCM 4
PCN 4
PCN 4
PCN 3
PCN 4
PCN 3
PCN 4
PCN 4
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 3
PCN 6
PCN 6
PCN 6
PCN S
PCN 6
PCN 6
PCN 6
PCN 4
PCN 6
PCN 6
PCN 4
PCN 3
PCN 6

FLT
LVL

lSOOFT
1500FT

700M8
1500FT

700M8
700MB
700MB
700MB
700MB
700mB
7130116
7e0tiB
700HB
7eeMB
7WNIB
7eenB
7eeMB
7@0MB
7k30PiB

1500FT
1500FT
1500FT
150eFT
15’JOFT

T5,0/5.0 /D1 .@/24HRS EVE FIX
EVE FIX 50 PCT E’fEL!nLL

T5.5/5, 5- fD0,5x24HRs

EYE FIX
EVE FIX

EYE FIX
TS 0/S .5 /LIO 5Z24HRS

T5, -.3/5, 9-/s0, 0/26HRs

T4 ,5/5.5 /U1 .@/Z4HRS
ULCC FIX

T3. 0/4 0+/UZ ,0/24HRS
ULCC FIX

ULCC FIX
ULCC FIX

73.5.4. s ZIJl .S,25NRS
ULCC FIX

T3. 0/4 @ zU1 .5/F34NRs
ULCC FIX

ULCC FIX
ULCC 21 ,4N 132,8E
ULCC FIx

:~l.cL~:;
T1 ,5/2, S /U1 .5/Z IHRS
Ti,5/l, S lNIT 06S
T1 ,5/1,5 lNIT 0SS

T1 s/e ,5 ZIJ2 .0z30HRs EXP LLCC

RIRCRr+FT FIXES

7@0MB OBS MfiX-SFC-l.IND
HOT flSLP VEL/8RG/RNG

MI?X-FLT-LVL-UND ACCRV EVE
DIR/VEL/BR~/RNG NW/f4ET SHAPE

a80 35 180
110 41 010
160 47 110
f~~ 48 150

45 060
.290 35 23e
e90 62 eie
;:: 74 i9e

89 e60
260 89 170
@80 99 020
19e 9s ize
140 113 030
26e lei ise
lse 110 120
i9e 125 i6e
100 74 360
Z8e 40 i9e
ise se eie
300 43 200
230 38 15e
3se 35 28e
2i2e 49 i4e
35e 31 260

Sz

1: 1:
10 10
ie s

1: :
ie s

1: s
S2
S3
S3

::

1: 7
85
Ss

2:
1s s

8s
82

RPMK
RODN
PGTU
RpMK
PGTU
PGTU
PGTI,I
RODN
RPMK
PGTU
RPMK
PGTLI
PGTu
RODN
RODN
RPMK
PGTU
RPMK
PGTU
PGTU
RPMK
PGTu
RODN
RODN
PGTu
RPMK
PGTIA
PG7’U
RPtlK
RODN
PGTW
RODN
PG’TIA
RPMK
PGTIJ
PGTIJ
RPMK
PGTI,I
PGTIJ
PGTU
PGTIJ
RODN
PGTw
RODN
pGTW
RODN
RSKO
PGTU
RPtlK
PGTIA

EVE OR IEN- E’fE TEMP (C 1 HSN
DIWl~TfITION OUT/ IN/ DP/SST NO.

C lRCULIIR 70
CIRCULAR fie
CIRCULWl 20

ELLIPTICIIL ~; L@
CIRCULflR
CIRCULI+R S
CIRCUL#IR
ELL1PT1C6L ;= 10
&~~L.~;;AL ;: 10

CIRCULeR 2e
C1RCUL6R 20
CIRCUL+M? 2e
CIRCULflR 40

+23 +E7 +23
+27 +e9 +i?6
+14 +15 + 8
+25 +s.7 +2s 30
+15 +1? +11
+14 +17 +12
+16 +1S +12
+15 +19 +12
+14 +19 +13
+15 +18 +14
+14 +i9 +14
+14 +Ze +13
+11 +16 +1S
+ 9 +17 +1s
+13 +21 +12
+13 +Z1 +11
+18 +21 + 4
+22 +24 + 3
+22 +81 + 7
+28 +27 +2S
+24 +S!4 +24
+24 +24 +24
+.2? +29 +24
26+ E7+ Z4

4
5
6
6
.

:
8
9

1:
ie
11
11
12
12
13
13
14
14
1s
1s
16
1S

NOTICE - THE fiSTERISKS (*> lNDICflTE FIXES UNREPRESENTATIVE RND NOT USED FOR BEST TR#ICK PURPOSES
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2. NORTH INDIAN OCEAN CYCLONE

BEST TRQCK !JRRNING

Pos 17
10,7 56,2
10.9 56. @
11,1 55.7
11,3 55.5
11.5 55.3
11,7 55,2
11.9 54.9
12,1 54,7
12a 54.4
12.4 53.9
12.7 53.4
13.0 53.0
13.2 SZ,4
13.5 5i,7
13,5 50,4
13,0 49.0
12.3 47.6
11,6 45,9
113,9 44. B
10,0 44.4

WIND POSIT
20 0.0 0.0
?0 0,0 0,0
20 0,0 0.0
20 0.0 @.@
20 0,0 0.0
25 0.0 0.0
6!5 0,0 0.0
25 0.0 0.0
30 0,0 0.0
30 0.0 0.0
35 0,0 0.@
35 13,2 53,0
40 13,7 52.4
40 13.4 51.9
45 13,7 51,2
45 13.7 49.8
40 13,3 48,0
35 11,6 46.3
35 11,1 44,5
30 10,0 44.3

lJ~t,iD

::
0.
0,
0.
0,

::
0,

3::
40,
40,
45.
45.
45.
40,
40.
30.

fiLL FORECflSTS
IJRNG ~;-4:R ;~;UR 7ZGyR

TVPH00N~4~fli3LE4:f~ 35 KTS

fIVG FOR EChST pOSIT ERROR 31,
LIR~G

OVG RI GMT QNGLE ERRoR
7~THR

19. 79, 195, 0.
0,

ww INTENSITY MQGNITIJDE ERROR ~, ~, ~a ~, 0, ::
FlvG INTEN51TY BIAS 2. 4, -10,

0, 0. 2: ::
NUMBER OF FORE C#ISTS 9

0.
5 1 0

0. 0. 0. @,
0 000

D15TRNCE TRWJELED BY TROP*C,QL CYCLONE IS 819, NM

fiVEReGE SPEED OF TROPIC&L CYCLONE 1S 7. KNOTS

FIX ~;~E
No

FIx
POS1TION ACCRV

l::;:

ti.eN
lZ.5N
12. ?N
lZ.9N
13,0N
15,3N
13,2N
13,1N
13 ,6N
13.4N
13.5N
12,1M
11.7N
11,6N
11,2N

9.9N

56, 2E
54, OE
55. 3E
55. 4E
53, 7E
53,1E
53, 4E
53,1E
52,6E
5&!,1E
51.6E
50. 4E
49 .9E
47 .7E
46, 7E
45. 3E
44, 7E
44. 9E

F1x pOSrTIONS FOR ztgt~NE NO, i

SRTELLITE FIXES

DVORRK CODE cOMMENTS SITE

T1. o/i.0 INIT OBS KGUC

71.5/1, S /DO. S/16HRS ULRC i0,8N 54.4E
FJDG

Ti .5/1.5 /SO.0/24HRS UL*C 11,4N 55.85
~:w:

KGUC
ULQC 12,3N S2,4E KGUC

T2.5/Z!.5 /D1, O/24HR5
LILAC ia.6N S3.6E KCUC
UL61C 1.?.8N S3.2E
UL(IC 12.9N 52.7E

KGIJC
KCUC

UL(3C 12,6N 52,4E KGWC
ULAC 13,1N 51. ?E KGIJC

Tz.5/s. s /S0,0,Z2HRs
LILflC 13,6!N SO. lE KGuC
LILflC 13. oN 49,3E KGUC
LILec 11.8N 47, ?E KGIJC
ULhC 11.9N 47,0E KGIJC
ULR,C 11.4N 4S,3E
LILAC 11,2N 4S,0E

KGWC
KGWC
KGUC

NOTICE - THE ASTERISKS (X) INDIC&TE FIXES UNREPRESENTnTIVE IIND NOT USED FOR BEST TRFICK PURPOSES.



I TROPIC*L CVCLOME 02-84
BEST 7RacK DATf! I

BEST TRIICK U13RNING

~~13;W~R POSIT
16, S 88,6

101018Z 17.5 88.6
1s1 leOz 17,7 88.6
1911@6Z 18. @ S8.6
1e11i2z :::: 88.6
101118Z 88.6
101?@Oz 18,7 88,8
ie.120sz 19.0 88.6
I01Z12Z 19.2 88, s
10121SZ 1s.5 88.4
1013OOZ 19.7 !33. :
101306Z 19. S
101312Z 20.2 87:9
101318Z aO. S 87, ?
1014OOZ 21.0 87.3
101406Z 21.6 86,6
101412Z 22.2 85.9

WIND
?5 O.:c
25 0.0
25 0.0
3b3 0,0
30 0.0
3s 0.0
35 e.e
40 0.0
4C3 0.0
45 19,5
45 19.8
45 19,2
40 19.9
36 ?0.3
3S 20.6
35 ?1,0
30 =1.7

ISIT
0.0
0,0
e.o
0.0
0.0
0.0
e.0
0.0
0.0

8s.8
S8.3
87.8
88.3
87,9
87.8
87,0
86,3

L&D

0.
0.
0,
e.
0,
0.
0.

4::
45.
55.
4s
45.
40.
40.
3@

48 HOUR FORECfiST
ERRORS

POSIT LI;ND DST LUND
0.0 0.0
0.0 0.0 0. -0 ::
0.0 0.0 0. -0.
0.0 0.0 0. -0. :.
0.0 0.0 0. -0.
0.@ 0.0 0. -0. e.
0.0 0.0 0. -0. 0.
0.0 %.0 0. -0. 0.
0.0 0.0 0. -0, 0.
0.4? %.0 0, -0, 0.
O.@ @,@ 0. ~:: ::
e.e @.@ ::
e.e 0,0 -0, 0.
e.e ::: a, -0. 0.
e.e 0. -0.
e.e e.0 0, -0. ::
e.% 0.0 0. -0. e.

t3LL FORECI?STS
LIRNG

TYPHOONS UHILE OVER 35 KTS
24-HR 4S-#R 72;W? lJRP+G 2.4~HR 4~~HR 72-HR

$WG FORECF?ST POSIT ERROR .?9 71.
13. 40. 9: 0:

0,
.c!vG RIGHT hNGLE ERROR e. e. 0. 0.
FIVG INTENSITY MFIGNITUDE ERROR 4. 18. e. 0, 0, 0, 0. 0.
fiVG INTENSIW BIAS 4. 1:. *, e. e. 0. :. 0,
NUMBER OF FORECFISTS 8 00 00 0

DISTeNCE TRfiVELED 8Y TROPICnL WCLONE 1S 380. NM

WERhGE SPEED OF TROPICflL CYCLONE 1S 4. KNOT6

;;~E FIX
POSITION

:y FIX
POSITION

140300 21 .ON 87. ?E
141z00 21 .7N 86 ,3E

ncCRY

PCN 6
PCN S
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN S
PCN 6
PCN 5
PCN S
PCN 6
PCN 6
PC?4 s
PCN 5
PCN 4
PCN 6
PCM 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN s
PCN 6
PCN S
Pcti .s
PCN 6
PCN .3
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6

TCOZB
FIX POSI’TIONS FOR CYCLONE NO Z

SeTELLITE FIXES

DVORflK CODE COMMENTS

T1, Stl.5
T2 ,0/2.0

T1 .5/1.5 /DO.5/11HR8

T2 .9/2 .0 /S0. 0/24HRS

ULCC FIX
ULCC FIX
lNIT OBS ULFIC 18. ON 9.3,3E
lNIT 08S
ULCC FIX
ULeC 18.9N 89,8E
ULAC 19. ON 089, 7E

ULaC 19,1N 89. lE

ULfiC 19. lN 89.6E

TZ .@/.S. 0 /DO. 5/24HRS ULnC 18. 8N 088. OE
ULfiC 18, ON 089. OE
ULfIC 20. lN 88,0E

ULnC 21. ON 87.6E
T3 ,0/3 .0 /D1 0/24HR5

U~~icl~i~N 88. ?E

T3 0/3.0 /D1 0/25HRS U~~I-cl;i;N 89. lE

ULCC FIX
EXP LLCC UL#IC 19 .9N 085. 5E
ULCC FIX

Ti? 5/3 .O-/U0 ‘~22HRS ULCC FIX

ULCC FIX
ULRC ?0 4N 86. 9E

ULCC FIX

ULCC F 1X

SYNOPTIC FIXES

INTENSITY NERREST
EST IMflTE DRTR (NIS) COMMENTS

040 e46 48895 42973 4Z977
030 e3e 4289S 429?1 42?98

7a HOUR FORECfiST
ERRORS

POSIT W:D DST IJ;ND
0.0 0.0
O,e 0,0 0, ~:. e.
e.e e.o e.
e.e 0.0 j; -e: e.
e,e 0.0 -e. ;:
e.e 0.0 0. -e.
e.0 0.0 e. -0. e.
e.e 0.0 0. -0. 0.
e.e 0.0 0. +:
0.0 e.e 0. :;
0.0 0,0 0. -0. e,
e.e 0.0 e. -’a.
e.e 0.0 e. -e. ::
e.e 0.0 0. -e. 0,
0,0 0.0 0. -0. e.
e.e e.e 0. -0. 0.
e.e 0.0 0. -0. e.

NOTICE - THE I?STERISKS (X) INDICFITE FIXES UNREPRESEN7nT1VE fiND NOT USED FOR BEST TRfiCK PURPOSES
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~&WQ&~R

1 10s062
i10912z
1109I8Z
l11000z
111e@6z
I11012Z
111018Z
1111002
1111062
1111122
111118Z
lllzoez
111z06z
Illzlzz
;;:$;:$

1 1130GZ
1>13122
1113182
i i i40ez
1114062
1114122
11141s2
11 1500Z
1 11506z

BE8T 7RRCK UORNING 24 HOUR F0REcf13T
ERRORS

POSIT UIND POSIT W&D DST LI;ND
ERRORS

8.8 88,0
POSIT U&D

20 0,0
DST LJ;:D

9,0
0,0 -0. 0.0 e,e

87.3 25 0.0 0,0 0. -0. 0,
-0.

9.3 86.8 2s 0,0 0.0
@.@ O,e 0. -0. 0.

9.6 86.2
-0. 0. 0,0

;:
e.0 0. -e, @

9.9 85.6 ;! ;;;
0,0 -0, 0. 0,0
0.0 ~:: 0,

0.0 0. -e

10.0 85,0 0,0 0.
0.0 0,0 0, -e. ::

10.2 84 ..? 30 0,0 0.0 0. –0.
0, 0,0 0,0 0. -e. c,.

;::: 83.6
0.0

35 0.0 0.0 0. -0 z:
0.0 0. -0. e.

0,0
82,8 40 0.0 0.0 0. -a. 0,

0.0 0. -0. B.

10 5 82,1~,,4 ;: ~::: ~::;
0.0 0.0

10,8
-0.

4:: 17. -2:: 1::: ;::;
~;; & &

11.1 81,0 70 10.9 80.6 50. :;: ~$;. 11.2
11,6 BO.7 75 11.7 80,4 55.

3:: 206. -5s.

12,2
e.0

80.7 80 12,5 0: 1:::
-0.

80,6 ;;:
12.8

19, 79.2 45, 122, -4;:
80,6 80 13,0 80,6

13.5
-5. 1::: 7::: 30. 150, -55.

89.7 85 13,5
13,9 80,8

80.3 65, $:: -26.
85 14,0 80,6 70.

13,6 80.9 ;; ;~:~
13. -15. l;:; 7~:~ 3;; 1;:: -5::

80.7 70, 67. -15,
13.4 80.7 80.7

-0, 0,

13,5
70. 54. ‘1S. 15.5 W:; 60,

8fI.4 85 14.0
95, -10,

80.7 70,
13.8

3;: -15, 15.1
80.3 80 13.8 BO.3 9@.

65.

14.0

67. 5.
1:: ;~:f ;::; 5e. i23,

80.3 ;: ;~:~ ;~:~ ;~:
14.0 80,8

24. 3:: 133, -2:
25. 5.

14,1
0.0

8$.2 132 ;::; 80,3
14.1 80.1 ;::$ ::; :2: 2: ::: ;:! ;: :~; ::
14.1 80,1 35 13,6 31. 0. O,@

fiLL F;~~;;STS
URtiG

wc F0REchs7 po51r ERROR 26,
48;UR 72;:R

132.
&VG RIGHT fiHGLE ERRoR 16. 107, 0. 0.
AVG INTENSITY Mf)GNITuDE ERRoR 11. 31. @. ::
*vG INTENSITY B1f!s -7. 0.-22. ~
NUMBER OF FORECASTS 18 0

DlsTeNcE TRAVELED By TROPICflL CYCLONE rs 719, NM

sIvcReGE SPEED OF TROPICAL CVCLONE IS S KNOTS

-.. . . .
,,”k FIX
(z> POS1TION

;;~E FIx
POS1TION

130300 13.8N 80. SE
130900 13.7N 80.2E
142100 13.7N 80 .OE

flCCRY

PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 5
PCN S
PCN 5
PCN 5
PCN 5
PCN 6
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 5
PCN 2
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN S
PCN 5
PCN S
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

FIX PoS1TIONS FOR

SRTELLITE

DVORnK CODE

T1, O/l,@
T1.5/l, S

T1 .0/1,0

TZ 0/2 .0 /DO 5/24HRS

T3 .5/3 .!5 /D1 5/25HRS

T2 ,5/2.5
T5, 0/5. 0 /Di. 5f24HRs

74.5/.?.5 /D2, @/24HRS

T5.5.,5,5 /DO. S/24HRS

TYP1400N~4~;14LE4~~~~ 3S KTS
k!R~G 7g:HR

0, 0.
0, 0, 0. 0,

0. 0.
:: e.

e.
0.

0
0.

00 0

TC03S
CVCLONE NO. 3

FIXES

CO1711ENTS

lNIT 08S
lNIT OBS

lNIT OBS
ULRC 10. IN W7.5E
ULI?C 09 ,SN 08S 9E
ULAC 09 .8N 082. 6E

ULAC 11.3N 08i,7E

lNIT’ 08S
EvE D1e 6NM

EYE FIX
EYE FIX
EYE FIX

EVE FIX
EVE FIX
EVE FIX
EYE FIX

ULAC 13, 3N @80 4E
ULeC 13, 8N 080, 6E

SVNOPT’lC FIXES

INTENSITY NEAREST
EST1M6TE DeTR CNM) COMMENTS

070 05% ST fiT1ONS 43245 *ND 43279
070 Q4S STATIONS 43245 fiND 43279
030 03@ STATIONS 4324S fiND 432.79

NOrxcE - THE 9sTERIsKs [x) lNDICfiTE F1xEs UNREPRESEWfATIVE AND NOT U5ED

72 HOUR FOREC6ST
ERRORS

POSIT U;ND _&T u;~D
e.0 0.0
0.0 0.0 0: -e
0,0 0,0 -0. ::
0,0 0,0 :: -e, 0.
0,0 0.!3 ‘6. -0. e.
0.0 0.0 0. -%. e.
0,0 0,@ 0. -0.
0.% 0,0 .a: -0, ::
0,0 0.0
0.0

-El
0.0 0. -0,

0.0 0.0
::

0.0 0.0
-e. e,

::
0,0 0.0 e,

-0. e.

0,0 0.0 0.
-e. e.
-0. e.

0,0 @.@
‘a.@

-e. e.
0,0 8:

0,0
-e. e.

0.0
0,0

-e. 0,
0.0 :: -0. e.

0.0 0.0 0. -e.
e.e 0.0 e. -o.
o.e 0.0 0,

::

e.o
-0. ::

0,0 0.
@.0

-0.
o.e 0. -0. e.

0.0 0.0 0. -e. ~:
o.e e.0 0,
e.e 0,0 e.

-e.
-e. e.

SITE

PGTLl
KGUC
PGTU
PGT!J
PGTU
KGUC
KCWC
KGblC
KGLIC
KGuC
KGuC
KGLIC
KGUC
FJDG
KGuC
KGuC
KGUC
KCWC
KG!JC
FJDG
KGUC
KGWC
KGUC
KGuC
KGUC
KGUC
KGIJC
KGLIC
KGUC
KGIJC
KGUC
KGuC
KGUC
KGIJC
KGUC
KGLIC
KGWC

FOR BEST TR6CK PuRPOSES
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TROPICI%L CYCLONE 04-84
BEST TRfiCK DATA

BEST TRticK

POSIT
8.4 85,8
S.6 85.5
8,8 85.2
9.0 84,9
9.3 84.7
9.7 84.6

10.2 84.7
10.3 85.1
10.2 85.4

9.7 85,6
9.3 85.3
9.5 84.9
9.9 84.5

10.3 83.9
1%.5 82.9
10,6 8Z. @
10.8 ;l:~
11,7
12, e 77.8
11.8 ?6.1
11,4 74.4
11,1 ;:::
11.0
10.9 69.8
10,9 68.6
10.8 67.6
10.7 66.5
10.5 65.5
10.3 64.3
18.1 63.3
10. % 62,2

9.7 60.8
9.2 59,.2
8.7 S7.5
8.C 55,9
8.1 54.6
8.1 53,5
8.1 52.5
8.1 51,5
8,0 50.8
7,8 50.3
7.0 49.2
5,7 48.3
S.’a 47. s
4,7 47,0

WIND
?5 La,:c
26 0.0
30 0.0
30 0.0
35 9.4
40 9.8
40 10.3
45 10, ?
45 10.3
50 10,1
50 10,1
55 9,7
6L3 9.6
65 9.7
65 10,3
70 10,2
75 10.3
65 10,9
30 11.7
?0 12.3
20 @.@
20 0.0
25 0.0
30 0.0
30 0.0
30 0.0
35 11.3
40 11.4
45 11.3
5L3 10.4
55 10,3
55 1L3.3
60 9,9
:8 ;::

60 8.0
60 7.6
60 8.0
55 :7?
50
35 7,9
30 ?.7
25 7,0
f~ 4.6

0,0

U+)RNING

)s17 !J;:D
0.0
@.@ 0.
0,0 ::
0,0

85.0 ~3:
84, s
84.4 40,
84.5 4!5
85.0 45.
84,6 4s,
84.6 50.
84.7 55.
84.8 60.
84.2 60,
82.8 65.
82.0 70.
81.1 75.
79,8 65.
78.2 ~~:
76,6

0.0 0,
0.0
0.0 ::
0.0 0.
0.0 0,
0.0 0.

66.0 35.
64. ? 40.
64.2 45.
62.9 4s
62.2 SS,
61.4 55,
59.9 60,
58.0 60,
55.8 sO,
54.0 60,
53.0 60.
52.2 80.
50,9 SS,
50.1 50,
50.4 40,
50,0 35,
49,2 .ss,
47,3 2:;

0,0

Z4 1
ERRORS

DST LMND POSIT
-0. 0,0 0,0
-0. 0, 0.0 0,0
-0. 0. 0.0 0,0
-0. 0, @,@ 0.0
19. 0, 10,4 83, S

0. 11, .? 83,0
1$: 0. 11.7 82.8
43. 0. 11.7 83,13
24. 0, 11,3. ~2:~
64. -s, 11,0
63. 0. l;::
1?. 0,

83.6
83, ?

Z5. 0, 9,4 83,8
;:; ‘5. 10,7 82,2

0, 12,3 ?9.8
24. 0. 11,6 78,9
38, 0, 11,3 78.2
53. 0, 1::: 76,6
30. 20. 0.0
42. 0. @.@ 0,0
-0. e. 0.0 e.o
-0, 0, e,’a 0,0
-0, 0. 0.0 0,0
-0, Q, 0,0 0,0
-0, 0, 0,0 0.0
-0, 0, 0,0 0,0
47. 0. 12.3 61,2
72, 0, 12,7 60,1
60. 0. 11.8 60,9
323. -!5: :::: 59,3
18, 5s.8
61. 0, 10,3 58.2
59. :, 10,1 55.9
30, 8,2 54.4
13. e: 7.6 49.4
36, 7,5 48, e
f: :: 0,0 e,e

0. a,o 0.9
38: 0, 0,0 0,0
42, 0, 0.0 0,0

s. Q.@ 0,0
6:: S, 0,0 0.9
9s. 0, 0,0 0.0
38, 0, 0,0 @.o
-0, 0, e.e 0.0

HOUR FORE CI+ST
ERRORS

lJ~ND DST W;:D
-0, ‘$.V

0, -0. ‘a. 0.0
0. -0. :: 0.0

-0. 0.0
5:: 113. S. 11.6
66, 178. 10. 1.2.5
55, .206,
55, 173.

5. 12.9
0. 12.4

S5, 103, -s, 12,3
::. ;,; -10. 11.9

0. 11.3
75: 124. 5. 9.3
75, 201,
7S, 175. 1:: 1;::
6s. 119, ;:: 14,0
50, 16s. 0.0
30, 224, IQ. 0.0
25, 238. s. 0,0

0, -0, 0, 0.0
0. -0. e. 0.0

-0. 0, 0.0
:: -0. 0, 0.0
0, -0. 0, 0.0

-0. 0, 0.0
:: -0, 0, 0.0

J: p; 0, 0,0

6e. 185.
0. 13.8
5. 14.1

6s 18s 5. 13.0
6S. 156, 5. 11.6
7s, 217, 15. 10.9
65. 251, 5. 10.7
70. 186. 10. 10. ?
633. 113. 0, 8,0

128. -20. 0.0
2~; 1~~: -30. 0.0

0. 0.0
e. -0. 0. 0.0
0. -0, 0. 0.0
e. -0. 0. 0.0
0. -0. 0. 0.0
‘d. -e, :: 0.0
e. -0. 0.0
0. -0. 0, 0.0
0. -0. 0. 0.0

48 Hour+ FORECAST 7? HOUR FORECPST
ERRoRS

)s17
ERRORS

tl~: D DST U&iD POSIT
0.0

U&+D SI:T LI;:D
-0.

e.o e,
0.0

-0, 0: :::
0.% 0,

@.@ 0.
-’d. 0. 0,0

-0. e.
0,% ‘a: -0. 0,

0,0 e. Q.@
81.3 6:: 2;?:

0.0 -0. 0.
5. 12.4 79.3 40, 126, -35.

81.0 70. 216. 5. 13.4 79.3 35, 10E. -3C3:
80.8 65, 190, 0. 13.4 78.8 35, 102,
80,6 70. 136. 0. 1.2.7 78,2
81.2 70, 9s, -5, 12,7

30. 134. 10.
78. S

81.1 70. 101. 5. 12.2
36. 270. 1s.

78,8 3s 3s9.
81.3

15.
7’6. 210, 40, 12,0

81,7
79.0 35. 468. lm.

80. 36.9.
S1.8

60. 9,7 78.9 50. 542. 29.
80. 453. 60. 9.7 79.0

80.0 60. 4.S6.
55. 618. 25.

;~; 13.2 78.5 3:: 6s6, s.
78.0 3:: 442, 0.0

0,0
0.0

-0. 0.
-%

0.0 0,
0.0 0.0 0. -0.

-0. :: 0.0
::

0.0 0. ~::
0.0 0,

0,0 0.0
-0. &

0.0 0. 0.0
-e .

0.0 .a: -0.
0,0 ::

::
-e. e.

0.0 0.0 0. -0, 0.
0.0 -0. 0.
0.0 0.

0.9
-0. k-l. 0.0

e.o 0. -e. e,
0.0

0,0 0, -0, 0,
-0, a.

0.0 0. -0.
O.@ 0,0
@.@

:: -0. 0.
0.0 & -0. 0.

0.0 0. -0. :: O.@
0,0

0.0 -e. 0.

5?,4 7:: 3i; : i;: t;:: s::: 7:: 4;::
S6.5

2::
75. 377. 1s, is,2 53,8 ?5, 462,

S7.5 75. 377.
2s

15. 14.2 S4,0
S6.7

60. 441, 2s
75, 321. 15, 12,4 S4,9

56.1 7S 320.
6S, 467, 3s

20. 11,8 54,4
5s,4

65, S14,
70, 317,

40.
20. i;:: 5;:: 7:: 477,

S1.9 ;;: i:;: 35.
5:.

49,7
-e.

5, 0,0
0.0 0. ~:: :. e,’a

0,0 0, -0. e:

0,0 0.
0.0 0, -0, 0,
e.o :, -0, e,

0,0 0,
0.0 0.

-0. e: ::: 0,0
-0. 0, 0,0

-@, 9,

0.0 0.
0,0 e:

-0, :.
-0, 0.

e.e 0.0 e,
o.e -0,

-e, e.
e.e o.e e,

0.0
-e. e,

:: -0. e.e g,
0.0 e. -e,

-0, e,
:: {l! e.e

o.e g: -0. 0,
-0. 0,

O.e
0,0 0:

-0. e,
-e. e.

0.0 e,
e,e e,e

-0,
-e. 0.

0. e.e e.o :: -e. e,

f3LL FCH;2STS TVPHOONS LIHILE OVER 3S KTS
LIRNG 48-HR ~~;:R LIR~:

F7VG FORECIIST POSIT ERRoR
2::HR 4g:HR 7::HR

38. 16@. 271.
nVG RIGHT RNCLE ERROR 1:: 60, 123. 159.
evG INTENSITY MAGNITUDE ERROR

e.
9.

@.
19. 23. 0.

0. 0,

fiVG INTENSITY BIRS
0. e.

19.
e.

15.
NuMBER OF FORECtlSTS 32 2: 19 16

0. e. 0. 0,
e e e e

DISTFINCE TRAVELED BY TROPIC(+L CYCLONE IS 2S6? Nfl

eVEReGE SPEED OF TROp IC6L CVCLONE Is 10, KNOTS

Tce4B
FIx pOSITIONS FOR CVCLONE NO. 4

SATELLITE FIXES

; :;;%::
*3
X4 2721 4e

5 280@e0
* 6 Z801(14

7 2803e0
8 Z8e428
9 2806L20

ie 2803e@
11 281e25
12 Z81.2e0
13 281203
14 2816ee
15 281?08
16 281800
17 z8i?1e0
18 282310

:: ::::2:
21 ?90300
22 29e4e8
23 29@600
24 29e9ee
25 291e13
26 291200
27 291323
28 291600
29 291648
:: 2918e0

292100
32 292258
:2 3ee0e0

3e002 I
35 300300
36 3ee347
37 360600

3ee900
:: 3e10e0
4e 301200
41 2n13@1
4Z 30162?
43 O1OeeO
44 ‘ale@*@
45 0t03e9
46 e:e506
47 ele6e@
48 010300

2: :!?2::
eli?<o

* ;} e1i749
eli?23?

54 Wj::
55
56 Q21 4ei
57 0.?1 .,.2,,
~.z 030@ei!
59 e 3W3S-J

FIX
POS1TION

8.3N
9.3N
8,9N
9.SN
3.6N
9,4N
8,8ti
9,6N
9.e N
9,8N
9.8N

10.2?+
10.4N
10,3N
10.6N
10.4N
10.4N
10. Ow
%e.6N
10, IN
1::::

le.2ri
10. lN

9.5P+
3.6N
9,2N
9.614
9. ?1{
9. 91{

10.0t4
3. 7t1
2. 6!4
3. 71{
9,611
3.SN
3. 6t4
2 .6N

Ie. ett
le.?!{
10.4t<
l@ .71{
10.014
1*.71<
10.31(
le .611
10.3!1
10.511
11 311
1*.811
1, 6,,
12. 3ft
14 ar!
13 Zrl
11.3t1
11 211
t 1 414
10 814
11.014

QCCRV

PCN 5
PCN 6
PCN 6
PCN 4
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN S
PCN 6
PCM S
PCN 6
PCN 5
PCN 6
PCN 6
PCN S
PCN 6
PCN 6
PCN 6
PCN s
PCN 6
PCli 6
PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 5
PCN 6
PCN 5
PCN 6
PC14 6
PCN 6
PCN S
PCN 6
PCN 6
Pcti 2
PCN 6
PCN 6
PCN 5
PCIJ 6
PCN 6
PC!< 6
PCN 6
PCII 6
Pctl 5
P<t< 6
PcIi s
Pcri s
Pcr4 5
Pcri 5
PL14 5
Per+ 5

DVORaK CODE COMMENTS

T1 .0/1,0 INIT 08S ULhC eS. 4N 084. 4E

T1. s/l, s lNIT 08S
ULRC 09, iN 0S6 3E

r2. ef2. e
T2. 5/2. S /D1 5/24HRS

lNIT OBS UL17C e9,8N e84,8E
ULeC 10, 2?4 @84 6E

ULCC FIX

T2,5/2, S fD1 ,e/24HRS

ULfJC 09, 7N 084. 9E
r3 e/3 ,e /m .e/z4HRs ULCC FIX
73 .(+/ 3.0 /De .s/e4HRs

ULCC FIX
ULCC FIX
ULaC e9. 7N e85. 4E

73, 5/3. S /D1 e/24HRS

T3 5/3 5 /D1 0/24HRS
ULCC FIX

T4 et4 e /D1 0/24URS
T3 5/3. S /DO. 5,24HR6

T4 ,5/4,5 /De,5/24HRS

ULCC FIX
ULCC FIX

ULCC FIX

Te e/1 .5 /U3 5/24HRS

ULFIC ie, 8N e7e, 2E
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SITE

KGuC
KwC
PGTIJ
KGI,IC
PGTIJ
I(GUC
PGTI.I
KGUC
PGTLI
PGTU
KlwJc
PGTU
KGWC
PGTU
KGIJC
PGTLJ
PGTu
KGUC
PGTw
KGLIC
PGTU
KGI,JC
PGTW
PGTw
KGUC
PCTI.I
KGwC
PGTLI
KGWC
PGTw
PCTU
FJDG
PGTIJ
KGWC
pGTW
KGUC
PGTU
PGTId
KGLIC
PGTIA
KGLIC
KGWC
KGWC
PQTU
PGTu
KGLIC
pGTU
PGTU
KGUC
PGTLI
KGUC
KGIJC
KGLIC
KGLIC
KGLIC
KGUC
K G!JC
FJDG
KGUC



e3L3609
@31104
0311@5
031339
e317@9
0323+9
e40z19
040549
e41@52
041052
841457
041830
@42337
042338
0s01s8
050s29
051224
051’138
:ga:;:

060318
L3606S0
061417
061931
07ei?57
1370630
071537
071911
e8eZ35
080751

~;~E

011200
e115e0
011800
ezeOOO

11. oti 69. 4E
11, lN 68, OE
11.2N
11. ZN g;:~~
lilt+ 66 lE
le.8N 65. 6E
10.2N 65. 7E

9.7N 64. OE
9,9N G3.3E

10.6N 82,5E
9.9N 62.7E
9 9N 62 .2E

10. ON 61 ,aE
11. ON 59, OE

9,3N 60. OE
9,0N 59.3E
8.6N 57.3E
8 IN 56, 6E
9.7N 56. 6E
8 5N 55,1E
7,5N 54. 4E
8.6N 53, 4E
8,1N 51 .5E
8.2N 51.2E
8.2N 49. 7E
7.6N 50. 4E
6.2N 48.9E
5,5N 47.9E
5.1 N 46. SE
5,1N 46.7E

FIX
POS1TION

PCN 5
PCN 5
PCN 3
PCN S
PCN s
PCN 5
PCN 5
PCM S
PCN 5
Pcti 5
PCN s
Pcri 5
PCN S
PCN 4
Pcri 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
Pcri s
PCN 3
PCN 5
PCN !5
PCN S
PCN 5

T? .5/2. 5 /D2 5/2SHRS ULOC 10.4N 069,4E

T2.0/2.0+60 .5/ IiHRs
ULhC 11 ,ON 067 .8E

73, 0/3 0 /DO 5/24HRS UL&C 10, oN 064. lE

T3. s/3,5 lNIT 08s UL.CIC e9,1N 061.8E

T3. o/3,0
ULOC 09 .6N 061, 3E

T4, t3/4,0 ,D1 .O/24HRS

T3 S/4 e /UO 5/24HRS

T3 ef4 ,0 /ul 0/25HRs

T1 ,5/2.5 /LI1 ,5/Z4HRS

SYNOPTIC FIXES

ULOC 08 .ON 0S3 7E

ULFIC 08. lN 049,6E
EXP LLCC ULaC 08. iN 048. 3E
ExP LLCC ULIIC 09, ZN 047. lE
EXP LLCC ULFIC Ie, ON e47. OE
EXP LLCC

INTENSITY tiEfiREsT
ESTIMATE DATFI (NM) COMMENTS

11. SN 79,2E @65 060 43344 4329s 43279
16!.1F4 78,8E 060 09@ 43295 43279 4224S
11,5N 77,8E 050 060 43321 43344 43,?79 4329S
12,2N 77,0E 020 040 4329S 43284 43279 43201

Kouc
KGUC
FJDG
KGIJC
KGI,JC
KGLIC
KG(JC
KGUC
KGUC
FJDG
~:wl:

KGUC
FJDG
KGWC
KGLIC
KGIJC
KGIJC
FJDG
KGIJC
KGwC
KGIJC
KGUC
KGI’IC
KGLIC
KGUC
KGIJC
KGIJC
KCUC
KGLIC

NOTICE - THE hSTERISKS (x) INDICfiTE FIxES UNREPRESENTATIVE tiND NOT USED FOR BEST TRflCK PURPOSES
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APPENDIX I
CONTRACTIONS

ACCRY

ACFT

ADP

AFGWC

AIREP

ANT

AOR

APIUiT

APT

ARWO

ATT

AVG

AWN

BPAC

BRG

CDO

CI

USCINCPAC

CLD

CLIM

CLSD

CM

CNTR

CPA

Csc

CYCLOPS

DEG

DIAM

DIR

DMSP

DST

EL

ELEV

EXP

Accuracy

Aircraft

Automated

Air Force

Data Processing

Global Weather Central

Aircraft V7eatherReport(s)
(Commercial and Military)

Antenna

Area of Responsibility

Apparent

Automatic Picture Transmission

Aerial Reconnaissance Weather
Officer

Attenuation

Average

Automated Weather Network

Blended Persistence and Climatology

Bearing

Central Dense Overcast

Cirriform Cloud or Cirrus also
Current Intensity (Dvorak)

Commander-in-Chief Pacific
AF- Air Force, FLT - Fleet (Navy)

Cloud

Climatology

Closed

Centimeter

Center

Closest Point of Approach

Cloud System Center

Tropical Cyclone Steering Program
(HATTRACK and MOHATT)

Degree(s)

Diameter

Direction

Defense Meteorological Satellite
Program

Distance

Elongated

Elevation

Exposed

213

FI

FLT

FNoc

FT

GMT

GOES

HATTRACK

HGT

HPAC

HR(s)

HvY

ICAO

INIT

INJAH

INST

IR

KM

KT

LLCC

LVL

M

M/s

MAx

MB

MET

MIN

MOHATT

MOVG

MSLP

MSN

NAV

NEDN

NEDS

Forecast Intensity (Dvorak)

Flight

Fleet Numerical Oceanography
Center

Feet

Greenwich Mean Time

Geostationary Operational
Environmental Satellite

Hurricane and Typhoon Tracking
(Steering) Program

Height

Mean of XTRP and CLIM Techniques
(Half Persistence and Climatology)

Hour (s)

Heavy

International Civil Aviation
Organization

Initial

North Indian Ocean Component
of TYAN

Instruction

Infrared

Kilometer(s)

Knot(s)

Low-1evel Circulation Center

Leve1

Meter(s)

Meter(s) per Second

Maximum

Millibar(s)

Meteorological

Minimum

Modified HATTRACK

Moving

Minimum Sea Level Pressure

Mission

Navigational

Naval Environmental

Naval Environmental
Station

Data Network

Display



NEPRF

NESS

NESDIS

NET

NM

N/O

NOAA

NOCC

NOGAPS

Nwoc

NR

NRL

NTCM

OBS

ol’ct4

PCN

PSBL

PTLY

QUAD

RADOB

RECON

RNG

RT

SAT

SFC

SLP

SPOL

SRP

STNRY

Naval Environmental Prediction
Research Facility

National Environmental Satellite
Service

National Environmental Satellite,
Data, and Information Service

Near Equatorial Trough

Nautical Mile(s)

Not Observed

National Oceanic and Atmos~heric
Administration

Naval Oceanography Command Center

Navy Operational Global
Atmospheric Prediction System

Naval Western Oceanography Center

Number

Naval Research Laboratory

Nested Tropical Cyclone Model

Observations

One-Way (Interactive) Tropical
Cyclone Model

Pacific Command

Position Code Number

Possible

Partly

Quadrant

Radar Observations

Reconnaissance

Range

Right

Satellite

Surface

Sea Level Pressure

Spiral Overlay

Selective Reconnaissance Program

Stationary

SST

ST

STR

STY

TAPT

TC

TCARC

TCFA

TCM

TD

TDO

TIROS

TPAC

TS

TY

TYAN

TYFN

TUTT

ULAC

ULCC

VEL

VIS

VMNT

WESTPAC

WMo

WND

WANG(S)

WRS

XTRP

z

Sea Surface Temperature

Subtropical

Subtropical Ridge

Super Typhoon

Typhoon Acceleration Prediction
Technique

Tropical Cyclone

Tropical Cyclone Aircraft
Reconnaissance Coordinator

Tropical Cyclone Formation Alert

Tropical Cyclone Model

Tropical Depression

Typhoon Duty Officer

Television Infrared Observation
Satellite

Extrapolation and Climatology
blend

Tropical Storm

Typhoon

Typhoon Analog Program

Western North Pacific Component
(Revised) of TYAN

Tropical Upper-Tropospheric
Trough

Upper-level Anticyclone

Upper-level Circulation Center

Velocity

Visual

Vector Movement (ddff)

Western (North) Pacific

World Meteorological Organization

Wind

Warning(s)

Weather Reconnaissance Squadron

Extrapolation

Zulu Time
(Greenwich Mean Time)
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APPENDIX II
DEFINITIONS

BEST TRACK - A subjectively smoothed
path, \-ersusa precise and very erratic fix-
to-fix path, used to represent tropical
cyclone movement.

CENTER - The vertical axis or core of
a tropical cyclone. Usually determined by
wind, temperature, and/or pressure distribu-
tion.

CYCLONE - A closed atmospheric circula-
tion rotating about an area of low pressure
(counterclockwise in the Northern Hemisphere).

EPHEMERIS - Position of a body (satel-
lite) on space as a function of time; used
for gridding satellite imagery. Since
ephemeris gridding is based solely on the
predicted position of the satellite, it is
susceptible to errors from vehicle pitch,
orbital eccentricity, and the oblateness
of the earth.

EXPLOSIVE DEEPENING - A decrease in the
minimum sea level pressure of a tropical
cyclone of 2.5 mb/hr for 12 hrs or 5.0 mb/hr
for six hrs (ATR 1971).

EXTRATROPICAL - A term used in warnings
and tropical summaries to indicate that a
cyclone has lost its “tropical” characteris-
tics. The term implies both poleward dis-
placement from the tropics and the conver-
sion of the cyclone’s primary energy sources
from release of latent heat of condensation
to baroclinic processes. The term carries
no implications as to strength or size.

EYE - A term used to describe the
central area of a tropical cyclone when it
is more than half surrounded by wall cloud.

FUJIWHARA EFFECT - An interaction in
which tropical cyclones within about 700 nm
(1296 km) of each other begin to rotate about
one another. When intense tropical cyclones
are within about 400 nm (741 km) of each
other, they may also begin to move closer to
each other.

MAXIMUM SUSTAINED WIND - Highest surface
wind speed averaged over a one-minute period
of time. Peak gusts over water average 20
to 25 percent higher than sustained winds.

RAPID DEEPENING - A decrease in the
minimum sea level pressure of a tropical
cyclone of 1.25 mb/hr for 24 hrs (ATR 1971).

RECURVATURB - The turning of a tropical
cyclone from an initial path toward the west
or northwest to a path toward the northeast.

RIGHT ANGLE ERROR - The distance des-
cribed by a perpendicular line from the best
track to a forecast position. (See figure
4-1).

SIGNIFICANT TROPICAL CYCLONE - A tropi-
cal cyclone becomes “S.lgnlficantwwith the
issuance of the f;rst numbered warning by
the responsible warning agency.

SUPER TYPHOON/HURRICANE - A typhoon/
hurricane in which the maximum sustained
surface wind (one-minute mean) is 130 kt
(67 m/s) or greater.

TROPICAL CYCLONE - A non-frontal low
pressure system of synoptic scale developing
over tropical or subtropical waters and
having a definite organized circulation.

TROPICAL CYCLONE AIRCR4FT RECONNAISSANCE
COORDINATOR - A USCINCPACAF representative
designated to levy tropical cyclone aircraft
weather reconnaissance- requirements on recon-
naissance units within a designated area of
the PACOM and to function as coordinator
between USCINCPACAF, aircraft weather recon-
naissance units, and the appropriate typhoon/
hurricane warning center.

TROPICAL DEPRESSION - A tropical cyclone
in which the maximum sustained surface wind
(one-minute mean) is 33 kt (17 m/s) or less.

TROPICAL DISTUF.BANCE - A discrete system
of apparently organized convection---generally
100 to 300 nm (185 to 556 km) in diameter--
originating in the tropics or subtropics,
having a non-frontal migratory character, and
having maintained its identity for 24 hours
or more. It may or may not be associated
with a detectable perturbation of the wind
field. As such, it is the Sasic generic
designation which, in successive stages of
intensification, may be classified as a
tropical depression, tropical storm or
typhoon (hurricane).

TROPICAL STORM - A tropical cyclone with
maximum sustained surface winds (one-minute
mean) in the range of 34 to 63 kt (17 to 32
m/s) inclusive.

TROPICAL UPPER-TROPOSPHERIC TROUGH(’l’UTT)-
‘A dominant climatoloaical svstem. and a dailv
syn-opticfeature, of ;he sun&er season over “
the tropical North Atlantic, North Pacific
and South Pacific Oceans,” from Sadler, J.C.,
Feb. 1976: Tropical Cyclone Initiation by
the Tropical-Upper Tropospheric Trough
(NAVENVPREDRSCHFAC Technical Paper No. 2-76).

TYPHOON/HURRICANE - A tropical cyclone
in which the maximum sustained surface wind
(one-minute mean) is 64 kt (33 m/s) or great-
er. West of 180 degrees longitude they are
called typhoons and east of 180 degrees they
are called hurricanes. Foreign governments
use these or other terms for tropical cyclones
and may apply different intensity criteria.

VECTOR ERROR - The distance described by
a straight line from the forecast position to
the position at verification time as found
on the best track. (See Figure 4-l).

WALL CLOUD - An organized band of
cumul~form clouds immediately surrounding
the central area of a tropic>l cyclone. ‘The
wall cloud may entirely enclose or only
partially surround the center.
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column

ANDY
BFJ3NDA
CECIL
DOT
ELLIS
FAYE
GORDON
HOPE
IRVING
JUDY
KEN
LOLA
MAc
NANCY
OWEN
PEGGY
ROGER
SARAH
TIP
VEm
WAYNE

APPENDIX Ill
NAMES FOR TROPICAL CYCLONES

1 column 2—

ABBY
BEN
CARMEN
DOM
ELLEN
FORREST
GEORGIA
HERBERT
IDA
JOE
KIM
LEX
MARGE
NORRIS
ORCHID
PERCY
RUTH
SPERRY

/ THELNA
VERNON
WYNNE

column 3

ALEX
BETTY
CARY
DINAH
ED
FREDA
GERALD
HOLLY
IKE
JUNE
KELLY
LYNN
MAURY
NINA
OGDEN
PHYLLIS
ROY
SUSAN
THAD
VANESSA
WARREN

column 4

AGNES
BILL
CLARA
DOYLE
ELSIE
FABIAN
GAY
HAL
IRMA
JEFF
KIT
LEE
MAMIE
NELSON
ODESSA
PAT
RUBY
SKIP
TESS
VAL

NOTE :

Names are assigned in rotation, alphabetically. When the last
name (WINONA) has been used, the sequence will begin again with “ANDY”.

Source: CINCPACINST 3140.1 (series)
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APPENDIX V
PAST ANNUAL TROPICAL CYCLONE REPORTS

Copies of the past Annual Tropical Cyclone/Typhoon Reports
can be obtained through:

National Technical Information Service
5285 Port Royal Road

Springfieldr Virginia 22161

Refer to the following acquisition numbers
when ordering:

YEAR

1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

ACQUISITION NUMBER

A13786147
AD 786148
AD 786149
AD 786128
AD 786208
AD 786209
AD 786210
AO 785891
AD 785344
AD 785251
AD 785178
AD 785252
AO 768333
AD 768334
AD 777093
~ 010271
AD A023601
AD A038484
AD A055512
AD A070904
I@ A082071
7+13A094668
AD A112002
AllA124860
m A137836
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DISTRIBUTION

AFGWC (2)
AF WEACEN TAIWAN (3)
HQ AWS/DOR (2)
HQ AWS/DNT (1)
AWS TECHNICAL LIBRARY (2)

BUR OF MET, DARWIN (2;3)
BUR OF MET, BRISBANE

BUR OF MET, MELBOURNE
BUR OF MET, PERTH

,1, ,2)

BUR OF PLANNING, GUAM (2)
CATHOLIC UNIVERSITY OF ANERICA (1)
CENTRAL METEOROLOGICAL OFFICE, SEOUL (1)
CENWEABUR TAIWAN (3)
CINCPACFLT (3)
CIUDAD UNIV, MEXICO (1)

CIVIL DEFENSE, SAIPAN(5\l)
CIVIL DEFENSE, GUAM

CNO (OP-952) WASHINGTON DC (1)
COLORADO STATE UNIV (3)
COLORADO STATE UNIV (LIBP.ARy) (1)
COMFAIRECONRON ONE (1)
COMNAVAIRSYSCOM (1)
COMNAVFACENGCOMPACD IV (1)
COMNAVMARIANAS (2)
COMNAVOCEANCOM (2)
COMNAVSURFGRU WESTPAC (2)
COMNAVSURFPAC (3)
COMPATRECONFORSEvENT~LT (1)
COMPHIBGRU ONE (1)
COMSC (1)
COMSEVENTHFLT (1)
COMSUBGRU SEVEN (1)
COMTHIRDFLT (1)
COMUSNAVPHIL (1)
CONGRESSIONAL INFORMATION SERVICE, MD (1)
DEFENSE COMMUNICATIONS AGENCY, GUAM (1)
DEFENSE DOCUMENTATION CENTER (12)
DEPT OF AIR FORCE (1)
DEPT OF COMN3RCE (2)
DET 2, lWW (1)
DET 4, lWW (2)
DET 4,
DET 5, lWW (2)
DET 8, lWW (2)
DET 10, 30WS (1)
DET 15, 30WS (1)
DET 17, lWW (1)
DET 18, 30WS (1)
ENVIR SVCS DIV, PENTAGON (1)
FAA, GUAM (5)
FLENUMOCEANCEN MONTEREY (2)
FLORIDA STATE UNIV, TALLAHASSEE (2)
GEOLOGICAL SURVEY, GUAM(l;l)
GFDL, PRINCETON, N.J.
GUAM PUBLIC LIBRARY (5)
HUGHES AIRCRAFT COMPANY (1)
HQ USAF/XOQRZ (1)
INDIA MET DEPT (3)
INST OF PHYSICS, TAIWAN (2)
INSTITUO DE GEOFISICA, MEXICO (1)
JAPAN MET AGENCY (3)
JASDF, TOKYO (2)
KOTSCH, W.J., RADM (RET) (2)
LOS ANGELES PUBLIC LIBRARY (1)
MAC/HO, IL (1)
MARINERS WEATHER LOG (2)
MASS INST OF TECH (1)
MCAS FUTENNA (2)
MCAS IWAKUNI (3)
MCAS KANEOHE BAY (1)
MET DEPT BANGKOK (4)
MET SOC OF NEW SOUTH WALES, AUST (2)
NET RESEARCH INST LIBRARY, TOKYO (1)
MICRONESIA RESEARCH CENTER uoG, GUAM (2)
NAT CLIM DATA CNTR, NC (2)
NAT WE?+ASSOCIATION (4)
NATIONAL WEATHER SERVICE, HONOLULU (2)
NAVAL ACADEMY (2)

NAVAL CIVIL ENG LAB, PORT HUENEME, CA (1)
NAVEASTOCEANCEN, NORFOLK (1)
NAVHISTCEN (1)
NAVOCEANCOMCEN, ROTA (1)
NAVOCEANCOMFAC, JACKSONVILLE (1)

NAgA~wc,&&&J:~2)
NAVOCEANCOMFAC , YOKOSUKA

(2)
NEPRY (3)
NOAA, NHC (2)
NOAA/GUAM (2)
NOAAIAOML , HRD , MIAMI FL (1)
NOAA/HYDROMETEOROLOGY BR SILVER SPRINGS, MD
NOAA/ACQUISITION SECTION ROCKVILL , MD (1)
NONi/NESDIS , REDWOOD CITY, CA (1)
NOAA/PMEL SEATTLE, WA (1)
NOCD , AGANA (3)
NOCB , ALAMEDA (1)

NOCD, ATSUGI (1)‘2)
NOCD ,~ASHEVILLE

NOCD , BARBERS POINT
NOCD, DIEGO GARCIA
NOCD, KADENA (1)
NOCD, MISAWA (2)
NCCD, MONTEREY (1)
NPGS DEPT OF MET (3
NPGS LIBRARY (1)
OCEAN ROUTES INC, CA
OCEANO SERVICES INC,

(1)
2)

(2)
Ci ”(l) -

OFFICE OF THE NAVAL DEPUTY, NO= (1)
OKINAWA MET OBS (1)
OLG/HQ AWS/CARCAI”CORAL GABLES (1)
PACAF/DOW (2)
PACIFIC STARS AND STRIPES (1)
PAGASA RP (5)
PENNSYLVANIA STATE UNIVERSITY (1)
ROYAL OBSERVATORY HONG KONG (5)
TAIWAN UNIV (1)
TEXAS A&M UNIV (1)
TTPI, SAIPAN (5)
TYPHOON COM SECR, MANILA (2)
UNESCAP, BANGKOK (2)
UNIV OC CHICAGO (1)
UNIV OF HAWAII DEPT OF MET (3)
UNIV OF HAWAII (LIBRARy) (1)
UNIV OF PHILIPPINES (5)
UNIV OF WASHINGTON (1)
UNSECDEF, PENTAGON (2)
USCINCPAC (1)
USS BELLEAU WOOD (1)
USS CONSTELLATION (1)
Uss CORAL SEA (1)
USS ENTERPRISE (1)

USS LONG BEACH [~;
USS KITTY HAWK

uss MIDWAY (1)
uss NEW ORLEANS (1)
uss OKINAWA (1)
uSS RANGER (1)
--US:TARAWA (1)
TJJ:’”&E:;;Ns;: )

(1)
WEA SERV MET.OBS, AGANA (2)
WEATHER MODIFICATION PROGRAM OFFICE (1)
WORLD DATA CENTER A, NOAA (2)
WORLD WEATHER BLDG, MD (1)
lWW/DON (3)
3AD/DO (1)
3ww/cc (1)
5ww/cc (1)
17 ws/Do (1)
3ows/cc (2)

41 RWRW,0L-D (2$’)
34 AWF, 920 WRG

43 SW/DO (1)
54WRS/CC (4)
73 WEATHER GROUP, ROK AF (2)
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Taopicd Cydlone 30S (KarniAg) on 9 Ap@2 1984, one daga&eh
Xhe @imt COVUL pho$ogzaph. MA&ion 41C okbti w dikm.tly
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55 m (102 bg 102 km). Tha eye diamete, td 10 run (19 km).
Mo-te the ovemhooting ZopA .t/mough $he ZJWpopaue -iJI Xhe
eqeukzll convection. The htiotution LUG%lh.d leru b 40 &o
50 matem. (Photogmph phovidecf by LCVR (u. T. AU.ingtm,
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